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SIR: 


The University of Rochester, assignee and owner of the entire 100% interest in U.S. 
patent 5,360,897 (the ‘897 patent), through its appointed agent, American Home Products 
Corporation, submits this request for patent term extension for the ‘897 patent. 

(1) The approved product is Prevnar™ vaccine, a pneumococcal 7-valent conjugate vaccine 
(Diphtheria CRM ]97 Protein), which is a sterile solution of polysaccharides of the capsular 
antigens of Streptococcus pneumoniae serotypes 4,6B, 9 V, 14,18C, 19F and 23F individually 
conjugated to diphtheria CRM, 97 protein. 


'The title of the invention as it appears on the face of the published patent contains a 
spelling error - it reads “toxiad” instead of the correct term “toxoid.” 
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(2) Regulatory review of Prevnar™ vaccine occurred under section 351 of the Public Health 
Service Act and/or under 21 U.S.C. § 355, and was designated as a “fast track product” under 21 
U.S.C. § 356. 

(3) The Prevnar™ vaccine product received permission for commercial marketing under section 
351 of the Public Health Service Act and/or under 21 U.S.C. § 355 and § 356 on February 17, 
2000. 

(4) The active ingredients in the Prevnar™ 7-valent conjugate vaccine are seven individual 
immunogenic conjugates comprising the polysaccharides of the capsular antigens of 
Streptococcus pneumoniae serotypes 4, 6B, 9V, 14,18C, 19F and 23F, individually covalently 
conjugated to the protein carrier CRM 197 , which is a nontoxic variant of diphtheria toxin isolated 
from cultures of Corynebacterium diptheriae strain C7(pl97). Neither the Prevnar™ vaccine, 
nor its individual immunogenic conjugates have been previously approved for commercial 
marketing or use under the Federal Food, Drug and Cosmetic Act, the Public Health Service Act, 
or the Virus-Serum-Toxin Act. 

(5) This application is submitted by the owner of the ‘897 patent, the University of Rochester 
(See copy of assignment, attached as Exhibit A), through its agent, American Home Products 
Corporation, within the sixty (60) day period permitted for submission pursuant to 37 C.F.R. § 

1.720(f). The application was submitted on April 14, 2000, prior to the due date of April 17, 
2000. 

(6) The patent for which an extension is being sought is U.S. 5,360,897, issued November 1, 
1994. The inventors are Porter W. Anderson and Ronald J. Eby. The ‘897 patent currently 
expires June 16, 2004. 

(7) A copy of the ‘897 patent is attached hereto as Exhibit B. 

(8) A copy of a terminal disclaimer, disclaiming the terminal portion of the ‘897 patent is 
attached hereto as Exhibit C. No certificates of correction or reexamination certificates have 
been issued. A copy of a receipt for maintenance fee payment is provided as Exhibit D. 

(9) The ‘897 patent claims the approved product. The applicable patent claims, and the manner 
in which each applicable claim reads on the approved product follows: 

Claim 1. An immunogenic conjugate comprising the reductive 
animation product of an intact capsular polymer of the bacterial 
pathogen Streptococcus pneumoniae having at least two carbonyl 
groups and a bacterial toxin or toxoid, said conjugate comprising a 
cross-linked conjugate in which there is a direct covalent linkage 
between the capsular polymer and the toxin or toxoid. 
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The Prevnar™ vaccine comprises a sterile solution of seven immunogenic conjugates. 
Polysaccharides of the capsular antigens of Streptococcus pneumoniae serotypes 4,6B, 9 V, 14, 
18C, 19F, and 23F individually conjugated, via reductive animation, to a bacterial toxoid 
comprise the seven immunogenic conjugates. The bacterial toxoid of these seven immunogenic 
conjugates, CRM 197 , is a nontoxic variant of diphtheria toxin. See Prevnar™ vaccine package 
insert, at page 1, attached as Exhibit E (a copy of the insert as well as a full text copy is 
included), and Eby Declaration, at para. 5, attached as Exhibit F. 

The polysaccharides of Streptococcus pneumoniae serotypes 4, 6B, 9 V, 14, 19F and 23F 
are present in the Prevnar™ vaccine product as intact capsular polymers. These polysaccharides 
are not treated with acid, base, or other reagent which would generate capsular polymer 
fragments. The polysaccharide of 18C serotype conjugated to CRM 197 is not an intact polymer. 
See Eby Declaration, at para. 6. 

Prior to the reductive animation, the polysaccharides of Streptococcus pneumoniae 
serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F are oxidized with periodate to introduce at least two 
aldehydes. The aldehyde groups on the polysaccharides are carbonyl groups. See Hawley’s 
Chemical Dictionary, eleventh edition, 1993, page 223, attached as Exhibit G. Thus, prior to 
reductive animation, the polysaccharides contain at least two carbonyl groups. See Eby 
Declaration, at para. 7. 

The aldehydes/carbonyl groups on the polysaccharides form, via reductive animation, 
direct covalent linkages with primary amines (e-amino groups of lysine residues) of CRM I97 . See 
section 1.6.2.1 of the Drug Master File, attached as Exhibit H. See Eby Declaration, at para. 8. 

The individual conjugates of the Prevnar™ vaccine product are “cross-linked.” The 
periodate oxidation of the polysaccharide molecules generates multiple aldehydes on each 
polysaccharide molecule, which react with the multiple amines present on the CRM )97 molecules. 
This results in multiple direct covalent linkages. These multiple direct covalent linkages 
produce cross-linking between the polysaccharides and the CRM 197 molecules. This cross- 
linking is evidenced by the fact that the polysaccharide-CRM )97 conjugate has an increased 
size/weight over that of the individual polysaccharide and CRM I97 taken together. See Eby 
Declaration, at para. 9. 


Claim 4. The immunogenic conjugate of claim 1, in which the 
bacterial pathogen is Streptococcus pneumoniae serotype 14. 

The package insert states that Prevnar™ vaccine is a solution of the capsular antigens of 
Streptococcus pneumoniae serotype 4, 9V, 14,18C, 19F and 23F individually conjugated to 
diphtheria CRM 197 . Additionally, the package insert indicates that each 0.5 mL dose is 
formulated to contain: 2pg of each saccharide for serotypes 4,6B, 9V, 14,18C, 19F and 23F and 
4 jig of serotype 6B. 


Claim 5. The immunogenic conjugate of claim 1, in which the 
bacterial pathogen is Streptococcus pneumoniae serotype 23. 
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The package insert states that Prevnar™ vaccine is a solution of the capsular antigens of 
Streptococcus pneumoniae serotype 4, 6B, 9V, 14,18C, 19F and 23F individually conjugated to 
diphtheria CRM, 97 . Additionally, the insert indicates that each 0.5 mL dose is formulated to 
contain: 2pg of each saccharide for serotypes 4,6B, 9V, 14,18C, 19F and 23F and 4 pg of 
serotype 6B. 

Pneumococcal serotype 23F is the same as serotype 23. The designation “23F” is the 
nomenclature used in the Danish system for Pneumococcal serotype 23. See Physicians’ Desk 
Reference, 1993, bottom of page 1262, attached as Exhibit I. 

Claim 6. The immunogenic conjugate of claim 1, in which the 
toxin or toxoid is diphtheria toxin or toxoid. 

The package insert states that the protein carrier CRM 197 is a nontoxic variant of 
diphtheria toxin isolated from cultures of Corynebacterium diphtheriae strain C7 (pi97). 

Claim 7. The immunogenic conjugate of claim 6, in which the 
toxoid is CRM ]97 . 

The package insert states that Prevnar™ vaccine is a solution of the capsular antigens of 
Streptococcus pneumoniae individually conjugated to diphtheria CRM 197 . 
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(10) The relevant dates and information pursuant to 35 U.S.C. 156(g) in order to enable the 
Secretary of Health and Human Services to determine the applicable regulatory review period is 

IND number: 5832 

IND effective date: November 25,1994 
NDA number: 99-0279 
PLA submission date: March 1,1999 
PLA effective date: June 1,1999 
PLA approval date: February 17, 2000 
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(11) The Prevnar™ vaccine PLA was approved by the FDA on an IND and PLA filed by Lederle 
Laboratories ( Lederle ), which is a division of American Cyanamid Company, which is a 
wholly owned subsidiary of American Home Products Corporation (“AHP”). American 
Cyanamid Company is the licensee of‘897 patent. As a brief description of the significant 
activities undertaken by Lederle during the applicable regulatory review period with respect to 
the approved product and the significant dates applicable to such activities, attached hereto as 
Exhibit J is a brief chronology of the communications with the FDA during the regulatory review 
period ending with approval on February 17, 2000. Individual’s names and proprietary 
information has been redacted. 
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(12) In the opinion of the applicant, the ‘897 patent is eligible for patent term extension under 35 
U.S.C. 156 because 

(a) 35 U.S.C. 156(a) 

The ‘897 patent claims a product. 

(b) 35 U.S.C. 156(a)(1) 

The term of the ‘897 patent has not expired before submission of this application. 

(c) 35 U.S.C. 156(a)(2) 

The term of the '897 patent has never been extended. 

(d) 35 U.S.C. 156(a)(3) 

The application for extension is submitted by the University of Rochester, the owner of 
record, through its agent, American Home Products Corporation, in accordance with the 
requirement of 35 U.S.C. 156(d) and rules of the U.S. Patent and Trademark Office. 

(e) 35 U.S.C. 156(a)(4) 

The Prevnar™ vaccine product has been subject to a regulatory review period before its 
commercial marketing or use. 

(f) 35 U.S.C. 156(a)(5)(A) 

The commercial marketing or use of the Prevnar™ vaccine product, after the regulatory 
review period is the first permitted commercial marketing or use of the Prevnar™ vaccine 
product, and any of its seven individual conjugates under the provision of section 351 of 
the Public Health Service Act and/or under 21 U.S.C. § 355 (new drug) and 21 U.S.C. 
§356 (fast track products) under which such regulatory review period occurred. 

(g) 35 U.S.C. 156(c)(4) 

No other patent has been extended for the same regulatory review period for the 
Prevnar™ vaccine product. 

The length of extension of the patent term of the ‘897 patent claimed by applicant is 1086 days, 
until 6/7/07. The length of the extension was determined as follows. 

(a) —1649 The number of days in the period beginning on the date an exemption 

under section 351 of the Public Health Service Act became effective for 
the approved product (November 25,1994) and ending on the date the 
application was initially submitted and effective for such product under 
section 351 of the Public Health Service Act. (June 1,1999); (See 37 
C.F.R. 1.775(c)(1)). 
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(b) 262 The number of days in the period beginning on the date the application 

was initially submitted and effective for the approved product under 
section 351 of the Public Health Service Act, (June 1,1999) and ending 
on the date such application was approved under such section. (February 
17,2000). (See 37 C.F.R. 1.775(c)(2)). 

(c) 1911 The sum of (a) and (b). This is the regulatory review period. (37 C.F.R. 

1.775(c)). 

(d) _Q The number of days in the regulatory review period which were on and 

before the‘897 patent issued. (November 1,1994). (37 C.F.R. 
1.775(d)(l)(i)). 

(e) _Q The number of days in the regulatory review period during which it is 

determined under 35 U.S.C. 56 (d)(2)(B) by the Secretary of Health and 
Human Services that applicant did not act with due diligence. 2 (37 C.F.R. 
1 -775(d)( 1 )(ii)). 

(0 o The sum of (d) and (e). 

(g) 1911 (c)-(f)- (37 C.F.R. 1.775(d)(1)(h)). 

(h) 1086 14 of (a) + (b). (37 C.F.R. 1.775(d)(l)(iii)). 

(i) 06/16/04 The original term of the ‘897 patent, shortened by any terminal disclaimer. 

0) 0 6/07/07 The original term of the patent as shortened by any terminal disclaimer 

plus the number of days in (h). (37 C.F.R. 1.775(d)(2)). 

(k) 02/17/14 The date of approval of the application under section 351 of the Public 

Health Service Act, or subsection (b) of section 505 or section 507 of the 
Federal Food, Drug, and Cosmetic Act plus 14 years. (37 C.F.R. 1.775 
(d)(3)). (February 17,2000) 

(l) 06/07/07 The earlier of (j) and (k). (37 C.F.R. 1.775(d)(4)). 

(m) 06/16/09 (i) plus 5 years. (37 C.F.R. 1.775 (d)(5)(i)). 

(n) 06/07/07 The earlier of (1) and (m). (37 C.F.R. 1.775(d)(5)(h)). 


2 There has been no such determination. To the best of applicant’s agent’s knowledge, 
Lederle was diligent during the regulatory review period. 
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(13) The applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services or the Secretary of Agriculture any 
information which is material to the determination of entitlement to the extension sought. 

(14) Please charge the prescribed fee for receiving and acting upon this application for patent 
term extension pursuant to 37 C.F.R. 1.20(j) to deposit account 11-0600. 

(15) Please address inquires and correspondence to: 

Estelle J. Tsevdos 
Kenyon & Kenyon 
One Broadway 
New York, NY 10004 

(16) A triplicate of these application papers is submitted herewith. 

(17) The following declarations of Estelle J. Tsevdos of Kenyon & Kenyon, and Mark S. Cobum 
of the University of Rochester are submitted herewith in compliance with the requirements of 37 
C.F.R. § 1.740(b). 
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DECLARATION 


The undersigned. Attorney for the applicant’s (University of Rochester) agent, American 
Home Products Corporation (“AHP”)(See attached Exhibit K, Power of Attorney to Estelle J. 
Tsevdos from AHP) which is submitting this application on behalf of the patent owner, the 
University of Rochester (See attached Exhibit L, Grant of Authority from University of 
Rochester to American Home Products Corporation), for patent term extension of United States 
Patent No. 5,360,897 herein above referred to as the ‘897 patent, in compliance with the 
requirements of 37 C.F.R. § 1.740(b)(1), hereby declares as follows: 


1. She is a patent attorney authorized to practice before the United States Patent and 
Trademark Office (Reg. No. 31145) and she is authorized to represent AHP in this 
application for patent term extension of the ‘897 patent and to transact all business in the 
United States Patent and Trademark Office in connection therewith; 

2. She has reviewed and understands the contents of this application for patent term 
extension of the ‘897 patent; 

3. She believes that the ‘897 patent is subject to patent term extension pursuant to 
provisions of 37 C.F.R. § 1.710; 

4. She believes that the extension of the length claimed in this application for patent term 
extension of the ‘897 patent is justified under 35 U.S.C. § 156 and the applicable 
regulations relating thereto; and 

5. She believes that the ‘897 patent, which is the subject of this application for patent term 
extension, meets the conditions for patent term extension as set forth in 37 C.F. R. 

§ 1.720. 


Dated: 





KENYON & KENYON 
One Broadway 
New York, N.Y. 10004 
(212) 425-7200 (telephone) 
(212) 425-5288 (facsimile) 


Respectfully submitted, 

Estelle J. Tsevdos 
Reg. No. 31145 

Attorney for Applicant’s Agent 
American Home Products Corporation 
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DECLARATION 


The undersigned, Mark S. Cobum, Acting Director, Office of Technology Transfer of the 
University of Rochester, acting on behalf of the University of Rochester (See certificate of 
authority, attached hereto), which is the owner of United States Patent No. 5,360,897 (“the ‘897 
patent”) for which this application for patent term extension applies, in compliance with the 
requirements of 37 C.F.R. § 1.740(b)(1), hereby declares as follows: 

1. He authorizes American Home Products Corporation and its attorneys to further this 
application for patent term extension of the ‘897 patent and to transact all business in the 
United States Patent and Trademark Office in connection therewith; 

2. He has reviewed and understands the contents of this application for patent term 
extension of the ‘897 patent; 

3. He believes that the ‘897 patent is subject to patent term extension pursuant to provisions 
of 37 C.F.R. § 1.710; 

4. He believes that the extension of the length claimed in this application for patent term 
extension of the ‘897 patent is justified under 35 U.S.C. § 156 and the applicable 
regulations relating thereto; and 

5. He believes that the 897 patent, which is the subject of this application for patent term 
extension, meets the conditions for patent term extension as set forth in 37 C F R 

§ 1.720. 

The undersigned further states that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of the United States 
Code and that such willful false statements may jeopardize the term extension for the above 
referenced patent. 

Respectfully submitted, 

Dated: J/'(l'Z060 _ IhAfP^l <. ffaf/UU A 

Mark S. Cobum 

Acting Director, Office of Technology Transfer 
University of Rochester 

University of Rochester 
510 Hylan Building 
RC Box 270140 
Rochester, NY 14627-0140 


324709vl<DC0l> 
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Certificate of Authority 


Mark S. Coburn, as Acting Director of the Office of Technology Transfer, is 
authorized to execute all papers in connection with the procurement and issuance 
of all patents domestic and foreign on behalf of the University of Rochester 


Charles E. Phelps, Ptovosk 
University of Rochester 


200 Administration Building 
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(716) 275-5931 Fax:(716) 244-2629 
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ASSIGNMENT 


!! ,, WHEREAS, PRAXIS BIOLOGICS, INC., (hereinafter 

jl called 'ASSIGNOR*), a corporation organized and existing 
!| under the laws of the State of New York and having its 
ij principal place of business at 30 Corporate Woods, Suite 
ji 300, Rochester, New York 14623. is the owner of the entire 
j] right, title and interest in, to and under the invention in 
11 IMMUNOGENIC CONJUGATES for which United States Patent 
?! Application Serial No. 859,975 was filed on May 5, 1986, 

WHEREAS, THE UNIVERSITY OF ROCHESTER, (hereinafter 
;i called 'ASSIGNEE*) an educational institution charted by the 
•' State of New York and located at Rochester, New York 14627, 
i t s desirous of obtaining the entire right, title and 

interest in, to and under the said invention and the said 
;; application: 

NOW, THEREFORE, in consideration of the sum of One 
Dollar ($1.00) and other good and valuable consideration, 

•: the receipt of which is hereby acknowledged, ASSIGNOR, has 
sold, assigned, transferred and set over, and by these 
presents does hereby sell, assign, transfer and set over, 
unto the said ASSIGNEE, its successors, legal repre- 
. sentatives and assigns, the entire right, title and interest 
I in, to and under the said invention, and ’he said United 
States Application and all divisions, renewals and 
continuations thereof, and all Patents of the United States 
which may be granted thereon and all reissues and extensions 
thereof; and all applications for industrial property 
protection, including, without limitation, all applications 
for patents, utility models, and designs which may hereafter 
be filed for said invention in any country or countries 
foreign to the United States, together with the right to 
file such applications and the right to claim for the sane 
the priority rights derived from said United States 
application under the Fatent Laws of the United States, the 
International Convention for the Protection of Industrial 
Property, or any other international agreement or the 
domestic laws of the country in which any such application 
is filed, as may be applicable; and all forms of industrial 
property protection, including, without limitation, patents, 
utility models, inventors' certificates and designs which 
may be granted for said invention in any country or 
countries foreign to the United States and all extensions, 
renewals and reissues thereof; 

ASSIGNOR authorizes and requests the Commissioner 
cf Patents and Trademaiks of the United States, and any 
Official of any country or countries foreign to the United 
States whose duty it is to issue patents or other evidence 
or forms of industrial property protection on applications 
as aforesaid, to issue *he same to the said ASSIGNEE, its 
successors, legal representatives and assigns, in accordance 
with the terms of this instrument; 


on I ruvj 






AND ASSIGNOR HEREBY covenants and agrees that it 
has full right to convey the entire interest herein 
assigned, and that it has not executed, and will not 
execute, any agreement in conflict herewith; 

AND ASSIGNOR HEREBY further convenants and agrees 
that it will communicate to the said ASSIGNEE, its 
successors, legal representatives and assigns, any facts 
known to us respecting said invention, and testify in any 
legal proceeding, sign all lawful papers, execute all 
divisional, continuing, reissue and foreign applications, 
make all rightful oaths, and generally do everything 
possible to aid the said ASSIGNEE, its successors, legal 
representatives and assigns, to obtain and enforce proper 
protection for said invention in all countries. 

IN TESTIMONY WHEREOF, ASSIGNOR has caused this 
Assignment to be executed by its duly authorized officer 
this l '_*' day of /W . , 1989. 


. r 

ATTEST :^Su.vvv i 


PRAXIS BIOLOGICS, INC. 

By: - . ' "7"———L. 

Title V.: f - » ' / : 


:> t a t e cl • ‘‘ ^ o i ^ x 

. i 

S S . : 

County ot‘ , 

On this day of 1 * , hot ore no, a 

Notary Public in and for the State and County aforesaid, 
personally appeared = » ; » to me known and 

known to me to be the person of that name, who being duly 
sworn did depose and say that he is < . a ’of Praxis 
Biologies, Ip.c. and that ho signed the foregoing instrument, 
by authority of the Board of Directors of said ccrror.it ion. 
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[57] ABSTRACT 

An immunogenic conjugate which is the reductive am- 
wation product of an immunogenic capsular polymer 
fragment having at least one reducing group and de- 
rived from a bacterial capsular polymer of a bacterial 
pathogen, and a bacterial toxin or toxoid. The invention 
also relates to methods for the preparation of the conju¬ 
gates, a vaccine containing the conjugates which elicits 
effective levels of anti-capsular polymer antibodies in 
humans. Also disclosed are methods for inducing active 
immunization against systemic infection in young mam¬ 
mals caused by bacterial pathogens comprising the ad¬ 
ministration of an immunogenic amount of the above- 
described conjugate. In a preferred embodiment, the 
capsular polymer fragment prior to conjugation has at 
least one aldehyde group at each end of the fragment. 
The final conjugate made with such capsular polymers 
has a lattice or network structure, and provides ex¬ 
tremely high levels of anti-capsular polymer antibodies 
in infants. 
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IMMUNOGENIC CONJUGATES OF 
STREPTOCOCCUS PNEUMONIAL CAPSULAR 
POLYMER AND TOXIN OR IN TOXIAD 

This is a continuation of application Ser. No. 
07/423,081, filed Oct 18, 1989, now U.S. Pat No. 
5,097,020, which is a continuation of application Ser. 
No. 06/859,975 filed May 5, 1986, currently U.S. Pat 
No. 4,902,506, which is a continuation-in-part of appli¬ 
cation Ser. No. 06/511,048 filed Jul. 5, 1983, currently 
U.S. Pat No. 4,673,574, which is a con tinuat ion-in-part 
of application Ser. No. 06/298,102, filed Aug. 31, 1981, 
currently abandoned, all of which are incorporated by 
reference herein. 


posed principally of galactose, glucose and mannose 
and containing a small amount of reaming 
Several researchers have utilized these and other 
intact capsular polymers in formulations to achieve 
5 better immunological responses. For example, U.S. Pat 
No. 4,196,192 discloses a vaccine containing purified 
intact PRP and whole Borderella pertussis bacteria. This 
approach to increasing immunogenidty resulted in en¬ 
hanced levels of anti-PRP and anti-pertussis antibodies 
10 in young mammflfo 

VACCINES CONTAINING CONJUGATES 

Other researchers have studied conjugation of capsu¬ 
lar polymers to carrier proteins in an effort to enhance 
15 antibody formation by the so-called “carrier effect”. 


FIELD OF THE INVENTION For exam P le * Schneerson et aL, J. Exper. Med. 

. 152:361-376 (1980), describes H. influenzae b polymer- 

This invention relates to the field of novel vaccine protein conjugates disclosed to confer immunity to 

compositions, processes for producing them and meth- invasive diseases caused by H. influenzae b The refer- 

ods for immunization of young warm-blooded animals, 20 ence documents the age-related immunological behav- 
mcluding humans, against infections and disease caused ior of capsular polymers in infants and seeks to over- 

by bacteria, including, for example, Haemophilus influ- come this age-dependence by conjugation of the intact 

enzae type b, Escherichia coli. Neisseria meningitidis sero- capsular polymer with a variety of proteins, including 

groups A and C, Streptococcus pneumoniae serotypes 3. serum albumins, Umulus polyphemus hemocyanin and 

6, 12, 14. 19, 23 and 51, and Pseudomonas. 25 diphtheria toxin. The method of conjugation involves 

BACKGROUND OF THE INVENTION the use of a linking agent such as adipic dihydrazide. 

_ . . Geyer et aL, Med. Microbiol. ImmunoL 165:171-288 

/om kn ° Wn ***** . punfied bacterial capsular polymers (1979), prepared conjugates of certain Klebsiella pneu- 

(CP) generally are immunogenic in mature humans and moniae capsular polysaccharide fragments to a nitro- 

animals and can be used as vaccines against the corre- 30 phenylethylamine linker by reductive amination, and 
sponding systemic infections. As used in this applica- the derivatized sugar was then attached to proteins 

tion, the term “capsular polymers” refers to sugar-con- using azo coupling, 

taining polymers, such as polymers of sugars, sugar 

acids, amino sugars, polyhydric alcohols and sugar SUMMARY OF THE INVENTION 

phosphates, and does not refer to amino acid-containing 35 The present invention relates to the covalent attach- 
polymers. These “capsular polymers” are frequently ment of capsular polymer fragments derived from bac- 

referred to m the medical literature as “capsular poly- terial capsular polymers to bacterial toxins or toxoids by 

saccharides”, though they may contain linkages other means of reductive amination. As used in the present 
than glycosidic linkages and constituents other than application, the term “toxoid” means a form of a toxin 
sugars such as those listed above. 40 which has the antigenicity of the toxin without its toxic- 

The capsular polymers of different bacteria vary ity. 
widely in immunogenidty in the first year of human life. The immunogenic conjugates of the invention are 
Some are moderately active, such as Streptococcus pneu - prepared by first forming reducing end groups on frag- 

moniae serotype s and Neisseria meningitidis serogroup ments of the capsular polymers and reacting these with 
A. The susceptibility to systemic infection by encapsu- 45 amine groups of the bacterial toxin or toxoid by reduc- 
lated bacteria is greater in the first year of life. The tive amination. The reducing end groups may be 

immunogenic response to many bacterial capsular poly- formed by any suitable method, including selective 

mers in children is age dependent, i.e., immunocompe- hydrolysis, e.g., by acids or enzymes, or by oxidative 

tence to CP increases to adult levels by about six years cleavage, c.g., by periodate or related oxygen acids. 
° a^* . 50 The conjugation is preferably achieved by reductive 

Among the inactive CP are those of Haemophilus amination in an aqueous solution containing cyanoboro- 
influenzae type b, Streptococcus pneumoniae serotypes 6 hydride anions. 

and 12, and Neisseria meningitidis serogroup C. Exam- The immunogenic conjugates of the invention may be 
pies of CPs which give an intermediate response in formulated with a pharmaceutically acceptable ca rrier 
infants are Streptococcus pneumoniae serotypes 19 and 55 to produce a vaccine which elicits effective levels of 

anti capsular antibody formation in young mammal 

INTACT CAPSULAR POLYMERS AS including humans. The vaccine may be utilized to in- 

ANTIGENS IN VACCINES “ uce actlve imm u niza tion against systemic infection in 

. young m a mmals caused by the respective encapsulated 

anous investigators have isolated and purified in- 60 bacteria by administering an immunogenic amount of 
tact capsular polymers which may be useful in or as the conjugate to the mammal, 
vaccines. For example, U.S. Pat No. 4,220,717 de- The immunogenic conjugates have been found to be 
senbes a process for the isolation and purification of less age dependent than the capsular polymers alone 

mmunologically active polyribosyl ribitol phosphate and are useful for the active immunization of very 

(PRP) from the capsular polymer of H. influenzae b. 65 young warm-blooded mammaic against systemic infec- 
Additionally, U.S. Pat No. 4,210,641 relates to polysac- tions by the respective encapuslated bacteria, 
chande extracts of H. influenzae having an apparent Furthermore, the immunogenic conjugates of the 
molecular weight greater than 200,000 daltons and com- invention do not contain potentially toxic linking 


» 
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agents, such as adipic dihydrazide or p-nitro-phenyl- 
ethylamine, which have been used in conjugating car* 
bohydrate to protein. 

Hnally, the immunogenic conjugates of the invention 
contain fragments of capsular polymers, not intact cap¬ 
sular polymers. The highly repetitive structure of cap¬ 
sular polymers may be in part responsible for their fail¬ 
ure to expand the capacity for antibody production in 
infants. A conjugate of intact (highly polymerized) CP 
and protein may only partially overcome the immuno¬ 
logic disadvantages of CP alone. 

On the other hand, the use of capsular polymer frag¬ 
ments on a carrier may circumvent the disadvantages of 
the repetitive structure. Additionally, the CP determi¬ 
nants of a conjugate having CP fragments are on the 
average closer to the carrier than are the CP determi¬ 
nants of conjugates having intact CP, and this proximity 
to carrier may be necessary for a more effective “carrier 
effect*’. 
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periodate (or related oxygen acids). However, prior 
hydrolysis of such capsular polymers with acid, base or 
enzyme may liberate vicinal dihydroxy groups which 
would be susceptible to oxidative cleavage generally. 
For example, removal of pyruvic acid, acetates, for¬ 
mates, etc., by acid hydrolysis, or removal of sialic acid 
by enzyme cleavage, may be done prior to the oxidative 
cleavage step. This, of course, would be limited in appli¬ 
cation to those capsular polymers in which the groups 
modified are not important to antigenic specificity. 

Where the capsular polymer is hydrolyzed to form 
capsular polymer fragments having only one functional 
aldehyde group, conjugation to a multifunctional pro¬ 
tein (having at least two free amine groups) results in a 
conjugate in which a single molecule of the protein has 
one or more capsular polymer fragments covalently 
attached. It can readily be seen that the number of cap¬ 
sular polymer fragments attached to the protein can be 
routinely regulated by changes in the conditions of the 


a _, uy wumigcs m me conditions or tne 

A further advantage lies in the use, for the protein 20 conjugation reaction, including the relative concentra- 
camer, of a bactenal toxin or toxoid against which tion of capsular polymer fragments to protein and the 


children are routinely vaccinated, e.g., tetanus or diph¬ 
theria. Desired immunity to the toxin or toxoid is in¬ 
duced along with immunity against the pathogens asso¬ 
ciated with the capsular polymer. 

It is to be understood that reference throughout this 
specification to any theory to explain the results de¬ 
scribed is not to limit the scope of the invention. Inde¬ 
pendent of the method by which the invention func- 


. • « —o-- r uiv 

overall concentration of the reactants. Of course, regu¬ 
lation of any reaction parameter, e.g., time, tempera- 
ture, pH, etc., which affects the reactivity or rate of 
25 reaction will alter the final composition and structure of 
the conjugate. 

When the capsular polymer fragment has at least one 
functional aldehyde group located on each end of the 

:• j -” —.- fragment (for example, as the result of oxidative cleav- 

lions the results and advantages described herein may 30 age of vicinal dihydroxy groups of a non-cyclic resi- 
ac hieved by reference to the following detailed de- due), conjugation to a multifunctional protein can result 


scription. 


50 


DETAILED DESCRIPTION OF THE 
INVENTION 

Th e conjugates of the invention are formed by react¬ 
ing reducing end groups of the capsular polymer frag¬ 
ment to primary amino groups of a bacterial toxin or 
toxoid to yield antigenic determinants of the capsular 
polymer covalently linked to the carrier protein. The 40 
reducing groups may be formed by selective hydrolysis 
or specific oxidative cleavage, or combinations of both. 

Antigenic fragments with at least one reducing end 
can be generated from capsular polymers by a variety of 
methods, depending upon the structural features of the 45 
particular capsular polymer. Limited oxidative cleav¬ 
age by periodate (or related reagents such as paraperi- 
odic acid, sodium metaperiodate and potassium meta- 
periodate) will leave aldehydic te rmini ; such an ap¬ 
proach will be limited to polymers having vicinal dihy¬ 
droxy groups. Hydrolysis of a glycosidic linkage pro¬ 
duces a reducing sugar terminus. Such hydrolysis 
be most specifically accomplished enzymatically by 

glycosidases but this application would be restricted to u»c »ower reaucoon ot any active aldehyde erouo' 
^ “P^ P 01 ^.'•s- Streptococcus 55 remaining on the capsular polymer fragments after con- 
pneumomoe 8, for which glycosidases are known. jugation has occurred. Optionally, after conjugation. 

’ S -S ,nm .? Jy f* for h y drol y sis of additional cyanoborohydride ions (or their equiSlmt) 
bi y Sa ^ 8CS ' P** UtlI,ty °- f ** a j ,pr0a . c J 1 would “a* be added to reduce such unrated freraldehyde 

^ “ .‘. f , the P 01 ^ ««““ acid-sensitive non- groups. It is often desirable to add the stronger reducing 

SiKS^+rT* 0r * pol y mer 1 contains acid^en- 60 agent, borohydride ion, after conjugation to ensurf 
sitiye branch linkages important to the antigenic sped- adequate reduction of the remaining carbonyl ktouds 
ficity Base hydrolysis can also be used if the polysac- Thus, unlike previously employed^xmiugationDroc*- 
labUebonds » the glycosidic dures wherein the active molecules are joinedV a 

carbon such as phosphate, sulfate or ester linkages. The linking agent which forms a part of the final product 

coSn°e f H t ^t S h aPP h r0aCh WOUld ** lk, j ted ^ **“ P ° ,ymCr 65 ** red “«ng anions utilized h£dl are not incepted 
conuuned other base sensitive non-g ycosidic linkages. into the final product. This is important from th^tand- 

Certain capsular polymers may lack vicinal dihy- point of controlling the potential toxicity fi e undesired 

droxy groups which are susceptible to cleavage by immunogenicily) of the final producS^ of cS 


~ w . .. 

in several types of conjugate. For example, conjugation 
of such reactants has the potential for forming a lattice 
or network structure, particularly where there are 
35 many free a min es on the protein and capsular fragments 
are in low molar excess to protein. The degree of cross- 
linking and overall size of the network or lattice can be 
regulated, by routine variation of the conditions of the 
conjugation reaction. 

The conjugation os carried out according to the re¬ 
ductive amination process of Schwartz and Gray, Arch. 
Blochem. Biophys. 181:542-549 (1977). Briefly, the 
process involves reacting the reducing capsular poly¬ 
mer fragment and bacterial toxin or toxoid in the pres¬ 
ence of cyanoborohydride ions, or another reducing 
agent which will not reduce the reducing ends of inter¬ 
est nor adversely affect the toxin or toxoid or capsular 
polymer. 

The cyanoborohydride ions (or their equivalent) act 
primarily as a mild selective reducing agent of the 
Schiff base intermediate formed between the carbonyl 
groups of the capsular polymer fragment and amino 
groups of the protein. A secondary effect of such ions is 
the slower reduction of any active aldehyde groups 
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valent linkage is demonstrated by the fact that the asso¬ 
ciation between, for example, a PRP moiety and the 
carrier protein persists despite salting-out of the protein 
in the presence of 8 M urea, which has a great ability to 
disrupt non-co valent bonds. 

Suitable carrier proteins are those which are safe for 
administration to young mammal* and immunologicaJly 
effective as carriers. Safety would include absence of 
primary toxicity and minimal risk of allergic complica¬ 
tions. Diphtheria and tetanus toxoids fulfill these crite¬ 
ria; that is, suitably prepared, they are non-toxic and the 
incidence of allergic reactions is well documented. 
Though the risk of allergic reaction may be relatively 
significant for adults, it is minimal for infants. 

In the “carrier effect” a weak antigen, by being at¬ 
tached to a stronger antigen as carrier (e.g., a heterolo¬ 
gous protein), becomes more immunogenic than if it 
were presented alone. If an animal is previously immu¬ 
nized with the carrier alone, it may become “primed” 
for an enhanced response not only to the carrier antigpn 
but also the attached weaker antigen. Infants are rou¬ 
tinely immunized with tetanus and diphtheria toxoids. 
Thus, they would be primed for subsequent presenta¬ 
tion of a capsular polymer antigan conjugated to either 
of these toxoids. 

In general, any heterologous protein could serve as a 
carrier antigan. However, certain bacterial toxins such 
as tetanus and diphtheria may have an additional advan¬ 
tage in that they are composed of two portions, one of 
which (the “binding” subunit) has a strong affinity for 
binding to mammalian cell surfaces. Conceivably, con¬ 
jugation to such a “binding'* protein would permit the 
carried antigan to more effectively initiate responses in 
cells of the immune system. 

The carrier proteins to which the capsular polymer is 
conjugated may be native toxin or detoxified toxin (tox¬ 
oid). Also, by relatively recent mutational techniques, 
one may produce genetically altered proteins which are 


In the case of CRM 197 , which is immunologically 
identical to native toxin, treatment with formalin 
(though there is no need to detoxify) greatly enhan ces 
the immunological response. It is thought that this is 
due to stabilization of the molecule against degradation 
by m e c h a nis ms of the body and/or aggregation by 
cross-linking (immunogenicity of particles increases 
with size). 

For all of the above reasons, tetanus and diphtheria 
toxins are prime candidates for carrier proteins, yet 
there are others which may also be suitable. Though 
these others may not have the history of safety found 
with diphtheria and tetanus, there may be other over¬ 
whelming reasons to use them. For instance, they may 
be even more effective as carriers, or production eco¬ 
nomics may be significant Other candidates for carriers 
include toxins or toxoids of pseudomonas, staphylococ¬ 
cus, streptococcus, pertussis and enterotoxigenic bac¬ 
teria, including Escherichia colt 
Suitable carrier media for formulating a vaccine in¬ 
clude sodium phosphate-buffered saline (pH 7.4) or 
0.125M aluminum phosphate gel suspended in sodium 
phosphate-buffered saline at pH 6 and other conven¬ 
tional media. Other pharmaceutical carriers suitable for 
use in vaccines are known in the art. 

Generally, vaccines of the invention containing from 
about 5 to about 100 pg, preferably about 10 to 50 fig, 
are suitable to elicit effective levels of antibody against 
the capsular polymer in young warm-blooded mam¬ 
mals. Of course, the exact dosage would be determined 
by routine dose/response experimentation. Several 
small doses given sequentially would be expected to be 
superior to the same amount of conjugate given as a 
35 single injection. 

The vaccines of the invention may be administered by 
injection to warm-blooded mammals of any age and are 
especially adapted to induce active immunization 


10 


15 


20 


25 


30 


antigenically similar to the toxin yet non-toxic. These ^ systemic infections in young mammals caused 

are called “cross reacting materials”, or CRMs by . *** Haemophilus influenzae type b, Escher- 


"cross reacting materials”, or CRMs. 
CRM 197 is noteworthy since it has a single amino acid 
change from the native diphtheria toxin and is unmuno- 
logically indistinguishable from it. 

A culture of Corynebacterium diphtheria strain C 7 45 
05197), which produces CRM 197 protein, has been de¬ 
posited with the American Type Culture Collection, 
Rockville, Md. and has been assigned accession number 
ATCC 53281. 

Conjugation of capsular polymer to native toxin may 50 
reduce toxicity, but significant toxicity may remain. 
Thus, further detoxification would be required. Con¬ 
ventional detoxification of protein toxins employs for¬ 
malin, which reacts with free amino groups of the pro- 


ichia colL pneumococcus, meningococcus, streptococ¬ 
cus and pseudomonas. 

The following are non-limiting examples of methods 
for the preparation of exemplary immunogenic conju¬ 
gates of the present invention and their use in vaccines. 

EXAMPLE: GENERATION OF LARGE, 
MEDIUM AND SMALL FRAGMENTS OF PRP 
CONTAINING REDUCING END GROUPS AND 
CONJUGATION TO CRM 197 

The capsular polymer of Haemophilus influenzae type 
b is a linear polymer with the repeating unit [-3-0-D- 
ribosyl(l-l) ribitol(S-phosphate)-] (PRP). Generally, 


tein. Residual toxicity may still be a concern. Further- 55 hydrolysis of PRP is carried out until the ratio of 


more, spontaneous retoxification is possible with any 
particular lot of vaccine and r emain* an issue of concern 
with this approach. 

Alternatively, native toxin may be detoxified with 


total to reducing ribose has dropped to 25 or below. 
The resulting mixture of size fragments may be fraction¬ 
ated by molecular sieve column chromatography to 
isolate the desired size range of fragments for conjuga- 


for m a lin to produce conventional toxoid before conju- 60 ^ on * Th c method for obtaining fragments is as follows: 


gation to capsular polymer. However, the prior forma¬ 
lin treatment reduces the number of free amino groups 
available for reaction with the reducing groups of the 
capsular polymer fragment. CRMs, thus, have signifi¬ 
cant advantages in that they have no inherent toxicity 65 
yet none of their amino groups is occupied by the for¬ 
malin. A further advantage is that no biohazards exist in 
working with CRMs. 


a. A sample of sodium PRP, (nucleic acid content 
0.006%) containing 28.6 milli grams ribose was 
dissolved with distilled water to make a total vol¬ 
ume of 9.2 ml in a 125-mi erlenmeyer flask and 
chilled in ice. 

b. 1.02 ml of 0.1N H 2 SO 4 was added. 

c. Duplicate samples of 0.01 ml of the acidified PRP 
were transferred to test tubes held on ice ( 0 -minute) 
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& The flask was transferred to a boiling-water bath 
for 3 minutes, then chilled in an ice-water bath. 

e. Step c was repeated (3-minute sample). 

f. The samples were assayed for reducing power by 
the alkaline fenicyanide method standaxized with 
D-ribose. 

g. Based on the result (see Table 1 ), step d was re¬ 
peated. 

h. Step c was repeated ( 6 -minute samples). 10 

L Step f was repeated. 


TABLE 1 


Samples 

Nanomoles of 
reducing ribose (av) 

Ratio, total ribose/ 
reducing ribose 

15 

0 >min 

0.42 

493 


3-min 

&08 

34 j0 


5-xnin 

9.66 

21.4 



The result (see Table 1 ) indicated that , a«iiTntng the ^ 
sole mode of hydrolysis had been at the ( 1 - 1 ) glycosidic 
linkage, after 6 minutes the number-average chain 
length was 21.4 monomeric units, i.e., (ribitol-5-phos- 
phate-3-ribose). 25 

j. 0.102 ml IN NaOH was added, and the pH was 
estimated by indicator paper (about pH 6 ). 

k. The neutralized hydrolysate was lyophilized. 

L Bio-Gel P10 (Bio-Rad, Inc.) was equilibrated in 
0 . 1 M triethylammonium acetate and poured into a 

1.5 cm diameter chromatographic column, giving a 
gel-bed height of 98 cm. 

m. The lyophilized material (step k) was rehydrated 
with 2.7 ml water, and 03 ml of 1M triethylam- 35 
monium acetate was added. This solution was ap¬ 
plied to the column and elution was carried out 
with collection of 3.5 ml fractions. 

n. The elution of ribosyl residues was determined by 
assay of 0.005-ml samples of each fraction for 40 
riboes content by the orcinol reaction with D- 
ribos. as standard. 

o. Fractions were combined into 3 pools, L, M, and S 

as indicated in Table 2 , and the pools were assayed 45 
for total ribose and reducing ribose: 


TABLE 2 


Poo) 

Fractions 

contained 

Total 

ribose. 

micromoles 

Redo, total 
ribose/ 
reducing 
ribose 

Ejl Mn* 

Range 
of Ve/Vo 
of fraction 

L 

15-18 

577 

31.2 

11.000 

s 

VI 

M 

19-23 

744 

15.6 

6800 

1.09-1.38 

S 

24-34 

1180 

9.1 

3400 

1.39-1.99 


*cn Uc ■ wtrp pdoa that the sole bydrolyxb wu glycosidic. 


p. The pools were lyophilized, re-hydrated with 10 
ml water, re-lyophilized, and re-hydrated with 1.5 
ml water. 1.2 ml of the last solutions were trans- 60 
ferred to microcentrifuge tubes and lyophilized in 
preparation for the conjugation reactions. 

Conjugation of CRM 197 to Reducing Fragments of 

PRP 65 

a. To the microcentrifuge tubes containing lyophi¬ 
lized fragments, L, M, and S, and to an empty tube 


8 

(C or control) were added potassium phosphate 
buffer pH 8 , 2.7 milligrams CRM 197 , and 4 milli¬ 
grams sodium cyanoborohydride, such that the 
final volume was 0.2 ml and the phosphate-buffer 
was at 0.2M. 

b. The tubes were incubated at 37* C with daily 
miring. 

c. After 18 days the tubes were centrifuged 2 min ute 
at 7000 G. 

d. After determination that the majority of protein 
was in the precipitates, the precipitates were 
washed four times with si ml water. 

e. The washed precipitates were made 8 M in urea nnH 
warmed to 50* C., dialyzed against saline overnight 
at 4* C., and centrifuged. The superstates were 
separated and made 95% saturated in ammonium 
sulfate, held overnight at 4* C., and centrifuged. 
The resulting precipitates were washed 3 times 
with 0.4 ml of 95% saturated ammnninm sulfate, 
and suspended with 1 ml water. These colloidal 
suspensions were labeled CRM 197 -PRP-L, *M, -S, 
and CRM 197 -C, respectively. 

f. The preparations were assayed for protein by 
means of the Folin phenol reaction with bovine 
albumin as standard and for ribosyl residues with 
the orcinol reaction and D-ribose as standard. The 
results are given in Table 4. The preparations were 
assayed for PRP antigenic activity by their ability 
(at concentrations of 50 micrograms protein/ml) to 
inhibit the binding of labeled native PRP to human 
anti-PRP antibody (Table 3). 


TABLE 3 


Preparation 

tested 

% Antigen 
bound 

antigenic activity, 
ng PRP cquivV^g protein 

none 

28.1 

_ 

>native PRP, 0.5 ng 

6.7 

_ 

> native PRP, 5 eg 

0.94 

_ 

CRM 197 -C 

34J 

0.0 . 

CRM] 97 -PRP-S 

2.0 

0.1 

CRM 197 -PRP-M 

i5 

0.08 

CRM 197 -PRP-L 

3.9 

0006 


Thus, all the tested conjugates of CRM 197 with PRP 
fragments were antigenicafly active, while the control 
preparation in which CRM 197 was exposed to cyano- 
borohydnde in the absence of PRP fragments was inac¬ 
tive as expected. 

The preparations were assayed for immunogenicity 
in rabbits in comparison with high molecular weight 
purified PRP, and the results are given in Table 4. Rab¬ 
bits given the PRP control or the CRMm-C control 
made barely detectable increases in anti-PRP antibody. 
Rabbits given any of the three CRM 197 -PRP conjugates 
made progressive increases after each injection; the 
titers after the third injection were 1000 -fold greater 
than prior to immunization. In an experiment not illus¬ 
trated a simple mixture of CRM 197 and PRP fragment 
preparation L was assayed in rabbits and found not to 
elicit anti-PRP antibody. 
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The protective potential of the anti-PRP antibodies 
induced by the conjugates was evaluated by testing the 
bactericidal activity of the rabbit sera of Table 4. The 
bactericidal titers were dete rmine d against H. influenzae 25 
b strain Eag by the methods of Anderson et aL, J. Clin. 
Inv. f 65: 885-891 (1980). Table 5 shows that before 
vaccination the sera were unable to kill the bacterial 
(reciprocal titers <2). After three injections the recip¬ 
rocal titers of the rabbits receiving the CRM 197 -PRP 30 
conjugates had risen to 16 or greater while titers of the 
rabbits receiving the CRM 197 control r emain at <2. 


_ TABLE 5 _ 

Bacterial Titers Against H. influenzae 
b Stain Bag of Sen of Weanling Rabbits 
Vaccinated With CRM 197 or Its Conjugates 
With Oligosaccharides S, M, and L of FRP* 
Reciprocal senna dilution for >90% Killing 


Rabbit 

Vaccine given 

Pre-vaccination 

After 3 injections 

3 

CRM] 97 control 

<2 

<2 

4 

CRM 197 control 

<2 

<2 

5 

CRM 197 -PRP-S 

<2 

128 

6 

CRM 197 -PRP-S 

<2 

£256 

7 

CRM 197 -PRP-M 

<2 

16 

8 

CRM 197 -PRP-M 

<2 

64 

9 

CRM 197 -PRP-L 

<2 

64 

10 

CRM 197 -PRP-L 

<2 

32 


•Same va e e m a twns as described in Table 4 . 


EXAMPLE: VARIATION OF PRP FRAGMENT 

RATIO TO CRM 197 50 

In this example, the ratio of PRP fragment S to 
CRM 197 was varied and the conservation of antigenic 
activity of the CRM 197 component was examined in 
addition to the PEP component. 55 

Preparation of CRM^PRP-S# 2 , A and B 

a. To microcentrifuge tubes A and B were added 0.15 
ml each of the solution of fragments S described 
above, i.e., steps o and p. The solutions were lyoph- 60 
ilized. 

b. Tube A received 0.015 ml 2M potassium phosphate 

buffer pH 8 , 0.1 ml of CRM 197 5 mg/ml in 0.01M 
sodium phosphate buffer pH 7, and 0.015 ml of 
sodium cyanoborohydride 200 mg/ml. 65 

c. Tube B received 0.002 ml of the pH 8 buffer and 0.1 
ml of the CRM 197 solution. The resulting solution 
was lyophilized. The solids were suspended with 


0.015 ml water, and 0.002 ml of the pH 8 buffer 
were added. 

d. Tubes A and B were incubated at 37* C for 13 
days. To tube B an additional 0.002 ml of cyano¬ 
borohydride was added. Both tubes were incu¬ 
bated at 37* G for an additional 3 days. (Note that 
due to the reduced reaction volume, the concentra¬ 
tions of reactants in B were higher than A.) 

e. To A was added 0.06 ml water and 0.8 ml saturated 
ammonium sulfate (SAS). To B was added 0.175 ml 
water and 0.8 ml SAS. 

f. The tubes were incubated 1 hour at 0* G and cen¬ 
trifuged 20 minutes at 8000 G. The supemates were 
removed. 

g. The precipitates were washed by suspension in 1 
ml of 80% SAS, centrifugation at 8000 G 20 min¬ 
utes, and removal of the supemates. 

h. The precipitates were suspended with 0.1 ml wa¬ 
ter, and 0.4 ml SAS was added. 

i. Same as step f. 

j. Same as step g. 

k. The precipitate in B was dissolved with 0.084 ml 
9.5M urea (estimated final concentration 8 M); 0.1 
ml water and 0.8 ml SAS were added, and the 
precipitate was isolated as in step f. This precipitate 
was washed as in step g. 

l. The precipitates in A and B were suspended with 
0.2 ml water. The suspensions were separated into 
soluble (s) and insoluble (i) fractions by centrifuga¬ 
tion 30 minutes at 8000 G, and the $ fractions (su¬ 
pemates) were made 0.01M sodium phosphate 
buffer pH and reserved. 

m. The i fractions (precipitates) were rendered more 
soluble as follows: they were made 8 M in urea, 
which was then gradually removed by dialysis 
against 0.01M sodium phosphate buffer pH 7. The 
resulting solutions were recombined with the re¬ 
spective s fractions. 

n. Pre para tions A and B were tested for protein con¬ 
tent with the Folin phenol reagent and for PRP 
antigenic activity by the assay described above. 
Both had PRP activity, B exceeded A by about 
13-fold, as shown below: 
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Preparation 

ug PRP cqaivakncc/jig protein 

CRM )97-PRP-S#2A 

0038 

CRMi97-PRP-SSOB 

050 


o. Preparations A and B were tested for CRM antige¬ 
nicity (activity as diphtheria toxoid (DT)) by inhi¬ 
bition of the binding of antibody to a sample of 
purified DT furnished by the Massachusetts De¬ 
partment of Public Health. Both had activity 
roughly equal to the DT on a weight basis; B ex¬ 
ceeded A by about 4-fold, as shown below. 


Inhibitor tested 

Antibody 
bound, A 400 

pg DT equivalence 
per tig protein 

None 

2.43 


DT, 0.5 jig/ml 

2.56 


DT, 5 pg/ml 

1.93 


DT. 50 fig/ml 

0.96 


CRM|9t-PRP-S# 2,A.50 jig/ml 

1.25 

0.52 

CRM i 9 t-PRP-S£ 2 ,B ,5 /ig/ml 

1.67 

2.0 


5 


10 


IS 


20 


p. Preparations A and B were suspended in alum at 16 
jig protein 1 ml, and three 0.5 ml injections were 25 
given to rabbits in the protocol described in Table 
4 (except the animals were 8 weeks old at the onset 
and not primed by previous injections of diphtheria 
toxoid). The sera were tested for antibodies in the 
binding assay described in step o. Both A and B 30 
elicited antibodies to DT as well as to PRP, as 
shown in Table 6 . Separate control experiments 
showed that similar rabbits housed in the same 
quarters did not display such increases in anti-DT 
antibody values in the absence of being injected 35 
with CRM (97 preparations. 
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tion was applied to the column and the elution was 
carried out. 

f. Fragments eluting at Ve/Vo range of 2.0-2.4 were 
collected and designated fraction vs. 

g. Steps a-f were repeated to double the supply of 
fraction vs. 

h. The combined vs fractions were lyophilized, rehy¬ 
drated to yield 4 ml of a solution containing a total 
of 47 jimoles of reducing sugar activity when as¬ 
sayed by the alkaline ferricyanide method stan¬ 
dardized with D-ribose. 

Preparation of Conjugates of PRP-vs Fragments to 

Native Diphtheria Toxin, Native Diphtheria Toxoid 
and CRM 197 

The following proteins are used as carriers in the 
present example: 

( 1 ) DTx—purified diphtheria toxin, lot 1, obtained 
from the Massachusetts Public Health Biologic 
Laboratories. Partial detoxification is accom¬ 
plished by the linking to PRP vs. Residua] toxicity 
is removed by formalin treatment in the presence of 
lysine by the method of Pappenheimer et al., Im- 
munochem. 9:891 (1972). 

(2) DTd—conventional (formal) toxoid, lot DCP-27, 
also obtained from the Massachusetts laboratories. 

(b 3) CRM i 97 —antigenicaUy mutated version of the 
toxin protein, antigenicaUy indistinguishable from 
toxin but non-toxic. 

The conjugation method is as foUows: 

a. Protein, potassium phosphate buffer (pH 8.0 at 25* 
C) and PRPvs were combined in glass centrifuge 
tubes in the manner set out below. 


Solution Protein Buffer PRPvs 


TABLE 6 


Rabbit 

Injected 

Assay for 
antibody to 


Antibody values at 

as;e 

8 wk 

9 wk 

10 wk 

11 wk 

5 

A 

PRP, ng/ml 

47 

60 

210 

13,500 



DT, A400 

0.136 

0.166 

1.28 

3.81 

6 

A 

PRP 

21 

25 

19 

420 



DT 

0.072 

0.049 

0.262 

3.23 

7 

A 

PRP 

<20 

20 

2000 

10,500 



DT 

0.155 

0.134 

0.155 

0.676 

3 

B 

PRP 

<20 

27 

1600 

4900 



DT 

0.075 

0.061 

0.227 

2.45 

8 

B 

PRP 

23 

<20 

2900 

26,000 



DT 

0.065 

0.023 

0031 

2.07 


EXAMPLE: CONJUGATION OF VERY SMALL 50 
FRAGMENTS OF PRP TO DIPHTHERIA TOXIN, 
DIPHTHERIA TOXOID AND CRM 197 

Generation of Very Small Fragments of PRP 

Containing Reducing End Groups 55 

a. A 12 ml solution of PRP lot 20 was made 0.1M in 
HC1 at 0* C. and sealed in a glass flask (0 minute). 

b. The flask was transferred to a boiling-water bath 
for 4 minutes, then chilled in an ice water bath. 

c. A small amount of resulting white coUoid was 60 
removed by extraction with ether and the resulting 
clear solution was lyophilized. 

d. Bio-Gel P10 (Bio Rad, Inc.) was equiUbrated in 
0.01M ammonium acetate and poured into a 1.5 cm 
diameter chromatographic column, giving a gel 65 
bed height of 98 cm. 

e. The lyophilized material was rehydrated with 1.5 
ml water and neutralyzed with NH 4 OH. This solu- 


(0 

30 mg DTx 

0.24 fimol 

20 funol 

( 2 ) 

30 mg DTd 

004 pmol 

20 nmol 

(3) 

10 mg CRM 197 

0.08 pmol 

6.7 fimol 


b. The solutions were lyophilized, and the lyophiles 
were dissolved with NaCNBHj solution, 2% w/v 
in water as tabulated below. 


Solution 

2% NaCNBHj 

(1) 

L2 ml 

(2) 

IO ml 

(3) 

04 ml 


c. The tubes were incubate at 37* C. 

d. After 14 days, four volume-equivalents of satu¬ 
rated ammonium sulfate were added. These sus- 
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pensions were held 3 hours at 0* C, then centri¬ 
fuged 20 minutes at 9000 G. 

e. The precipitates were washed twice each with 10 
ml of neutral 70% saturated ammonium sulfate. 

f. The washed precipitates were dissolved with a 
minimal volume of 9.5M urea and dialyzed against 
Q.067M sodium phosphate buffer, pH 7.8. 

Formalin Treatment of the Conjugates 

The conjugates were further dialyzed against sodium 
phosphate buffer which also contained 0.025M 
lysine. (Small samples were reserved for toxicity 
testing prior to formalinization). 

b. For ma l in was added to a final concentration of 
0 .2% v/v. 

c. After 17 days incubation at about 24* C the solu¬ 
tions were extensively dialyzed against the sodium 
phosphate buffer. 

d. Centrifugation was performed to remove small 
amounts of insoluble material. 

Processing to Achieve Final Container Products 

a. Antigen solutions (l}-(3) in isotonic sodium phos¬ 
phate buffer were passed through 0.22-micron 
“MiHex” filter units (Millipore Corp.) and injected 
into bottles containing sterile phosphate buffered 
saline. 

b. The preparations were assayed for protein using 
the Lowry method. 

c. Thimerosal was filtered and injected into the solu¬ 
tion as 1/100 volume of a freshly made 1% w/v 
solution. Samples of 10 ml were taken for a sterility 
test. The bottles were attached to a manually oper¬ 
ated sterile single use filling device (Multiple Addi 
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DTd-PRPvs, like the DTd, displayed a disperse band 
at MW 61,000 dal tons. In contrast, DTx-PRPvs and 
CRMi 97 “PRPvs differed greatly from the starting pro¬ 
teins. The protein of these two conjugates c o ll ect e d 
5 either at the beginning of or in the stacking gel (4% 
acrylamide) or at the beginning of the separating gel 
(10% acrylamide). Thus, the conjugates appear to have 
been converted into macromolecular aggregates, pre- 
sumably by cross-linking from the formalin treatment 
•0 DTd-PRPvs also contains some aggregated material, 
a PRP Antigen Equivalence Per Unit Protein 
The capacity of thc.conjugates to bind anti-PRP anti¬ 
body was determined by the inhibition of the binding of 
labeled PRP by human anti-PRP antiserum, calibrated 
with PRP lot 19. (Because protein-bound polymer frag¬ 
ments cannot be assumed to bind to antibody in a 
weight-equivalent fashion to the high molecular weight 
polymer, quantitative chemical composition cannot be 
inferred from these data , ) 
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20 


Sample 

% Inhibition of 
3 H-PRP bound 

ng PRP 
equivalence/ 
fig protein 

PBS control 

( 0 ) 


PRP 19, 0.5 ng/ml 

6.7 

_ 

PRP 19. 5 ng/ml 

32 

_ 

PRP 19. 50 ng/ml 

90 

_ 

DTx-PRPvs, 5 fig protein/ml 

24 

0.5 

DTd-PRPvs, 5 fig protein/ml 

48 

2.2 

CRM 197 -PRPVS, 5 fig protein/ml 

3S 

1.4 


d. Diphtheria Toxoid Antigenic Equivalence Per Unit 
Protein 


live Set. Travenol Laboratories). 2-ml glass vials ” ^ pref “?“ 0ns 

were filled cpraUH * m A iJtZL-u. ^-DTd antibody was determined by inhibition 

of an enzyme-linked immunosorbent assay (ELISA) in 
which purified DTd is attached to the assay tube (solid 
phase). Inhibition of antibody binding to the attached 
40 DTd is calibrated by the same DTd used in the fluid 
phase. 


were filled, stoppered, sealed, and immediately 
transferred to storage at 4* C 

Assays on Conjugate Preparations 

a. Phosphate content of the protein fraction 
PRP is composed of the repeating unit ribosyl-ribitol- 
phosphate. Thus colorimetric assay of phosphate in the 
fraction predpitable by 5% trichloracetic add (TCA) is 
a sensitive index of the incorporation of PRP fragments 
into the protein. 

Samples containing 100 fig protein were made 5% in 
TCA in a volume of 3 ml, held 20 minutes on icc, and 
centrifuged 15 minutes at 4* G at G. The predpitates 
were washed with an additional 3 ml of 5% TCA, then 
with 5 ml ethanol. The washed predpitates were ashed 
to convert organic phosphate to inorganic phosphate 
(Pi), and the Pi was quantified by the method of Chen et 
al., Anal. Chem., 28:1756 (1956). The results were as 
follows: 


45 


Sample 

% Inhftdtioa 
of Antibody 
Binding 

fig DTd 
equivalence/ 
fig protein 

PBS control 

( 0 ) 


DTd, 5 fig/ml 

24 

_ 

DTd, 50 fig/ml 

50 

_ 

DTx-PRPvs, 50 fig protein/ml 

46 

0.63 

DTd-PRPvs, 50 fig protein/ml 

58 

Z 1 

GRMj 9 T*PRPvs, 50 fig protein/ml 

26 

an 


Sample 

nmol Pi/ 
fig protein 

Implied average no. of 

PRP repeating unita/protem 

(1) DTx-PRPvs 

0.11 

6.8 

(2) DTd-PRPvs 

0.10 

6 l2 

(3) CRMjyr-FRPvs 

0.10 

6 J 


b. Electrophoretic Analysis 
Samples of the conjugated antigens were analyzed by 
mercaptoethanol-sodium dodecyl sulphate-polyacryla- 65 conjugates DTd-PRPvs and 
mide gel electrophoresis (ME-SDS-PAGE) in the same 
gel alongside the respective starting carrier protein 
preparations. 


e. Diphtheria Toxic Activity 
Samples of the original DTx and the conjugate DTx- 

55 PRPvs before and after formalin treatment were ti¬ 
trated for toxic activity by injection into the skin of a 
non-immune adult rabbit DTx at doses of0.002 fig and 
0.02 fig produced the expected dermal lesions. DTx- 
PRPvs prior to formalin treatment produced dose- 
60 dependent lesions such that 0.2 fig was approximately 
equal to 0.002 fig DTx (100-fold reduction in toxicity by 
the conjugation). After formalin tr eatmen t, lesions were 
not generated by doses as high as 2 fig (at least 1000- 
fold reduction relative to DTx). Doses up to 2 fig of 
conjugates DTd-PRPvs and CRMipr-PRPvs were 
tested similarly and generated no lesions. 

f. Induction of Anti-PRP Antibody Responses in Wean¬ 
ling Rabbits, Measured by Radioantigen Binding 
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The antigens were mixed with an aluminum phos¬ 
phate adjuvant (0.0125M Al, pH 6 ) such that a 0.5 ml 
dose contained 25 fig protein. Two rabbits (for each 
antigen) were given three weekly injections beginning 
at age 7 weeks; the rabbits had been injected with DTd 5 
alone at age 5 weeks, for a hypothetical “carrier prim¬ 
ing*’ effect All the am male (rabbits 1-6) had anti-PRP 
rises in an anamnestic pattern, with titers of at least 10 
fig/ml after the third vaccination. Antigens GRM 197 - 
PRPvs and DTd-PRPvs were also tested in pairs of 10 
rabbits that had not been ‘'primed” with DTd. These 
(rabbits 7-10) produced strong anti-PRP reponses, simi¬ 
lar to those in the “primed” rabbits. 

g. Induction of Anti-DTd Antibody Response in Wean¬ 
ling Rabbits, Measured by ELISA 15 

The anti-DTd antibody responses in the same “un¬ 
primed” rabbits (7-10) of the preceding subsection are 

as follows: Rises were roughly 10 -fold after the second 
injection and another 2- to 5-fold after the third. 

h. Sterility of the Sample Preparations 20 

The samples were found to be sterile as determined 

using Fluid Thioglycollate (BBL cat no. 11260, lot 
D4D LKL) as the growth medium. 

EXAMPLE: USE OF PRP FRAGMENTS 
CONJUGATED TO DIPHTHERIA TOXOID AND 
CRM 197 AS VACCINES IN YOUNG HUMANS 

Two groups of 8 children in the age range of 1 to 2 
years old (and specifically exempting children receiving 
routine vaccination with diphtheria toxoid protein at 
age 18 months) were given primary and secondary 
vaccinations as follows: Group I received injections of 
CRM 197 -PRPVS preparation as described in the preced¬ 
ing section (25 g protein in saline, subcutaneously); 
Group II received injections of DTd-PRPvs, prepara¬ 
tion as described in the preceding section (25 fig protein 
in saline, subcutaneously). 

In the first visit, pre-vaccination blood specimens 
were taken; the child was vaccinated, then observed for 
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TABLE 7-oontinued 


ADVERSE REACTIONS TO PRP-VS CONJUGATES TO 
CRM 107 AND FORMAL DIPHTHERIA TOXOID 



Infection 


Vaccine Symptom 

Primary 

Secondary 

Tertiary 

DTd-PRPvs Fever 

0/1 

0/8 

0/1 

Unusual 

0/8 

0/8 

0/1 

behavior 

Local 

1/9* 

0/9 

0/1 

Local pain 

1/9 

1/9 

0/1 


"Iadadcs 00c child who re c ei ved dtphtbeni toxoid proton rmtih i nmnd y a a 
icpaniE site. No local lymptoms were found. Systemic symptoms are not noted 
since these could not be dbncgnhbed an effec t »V protda 


25 


30 


35 


After CRM 197 -PRPvs vaccination, one child had 
mild fever (99.8* F.) on the evening of primary vaccina¬ 
tion; there was an instance of mild local inflammation 
once each after a primary, a secondary, and the one 
tertiary vaccination. After DTd-PRPvs there was an 
instance of local inflammation after one primary and 
one secondary vaccination. The administration of the 
vaccines was otherwise apparently free of adverse reac¬ 
tions. 

Serum Antibody Reponses 

Antibodies to PRP as well as IgG antibodies to diph¬ 
theria toxoid were determined. After vaccination with 
CRM 197 -PRPvs a consistent anti-PRP response pattern 
was seen. See Table 8 . There was a distinct rise after the 
primary injection, usually an even larger rise after the 
secondary injection, and a large rise after the one ter¬ 
tiary. The final titers greatly exceeded those that have 
been produced by vaccination with PRP alone and 
greatly exceeded the accepted estimated protective 
minimal level of 0.15 fig/ml. The enhanced response 
was particularly evident in the four children under 18 
months of age, where the response to PRP alone is 
generally inadequate for protection, and the geometric 


20 minutes for any sign of an anaphylactic reaction. In 40 mcan of the final titers in these four (8.4 /ig/ml) is 175 
the second visit the procedure of the first visit was 
repeated. In the third visit, a post-secondary blood spec¬ 
imen was taken. Two of the children, one from each 
group, after consultation with the parents, were given a 
third vaccination to try to raise the antibody against 4 ^ 

PRP to protective levels. The interval between vaccina¬ 
tions was 1±4 month. 

Group III consisted of children about 18 months old 
receiving a vaccine simultaneously with diphtheria tox- 


times that found after vaccination of children 12-17 
months old with PRP vaccine alone. The child receiv¬ 
ing the primary vaccination simultaneously with diph¬ 
theria toxoid protein vaccine also had an excellent re¬ 
sponse. 

IgG antibodies to diphtheria'toxoid increased in 6 of 
8 children (as well as in the 9th, who also received 
diphtheria toxoid as pan of the treatment). The anti¬ 
body levels often increased so greatly that the dilution 


oid protein in a separate site. This group contained 2 50 of post-vaccination serum used (1/1000) was insuffi- 
children; one received the CRM 197 -PRPvs vaccine, the 
other received the DTd-PRPvs vaccine. 

Symptoms were recorded for four successive days, 
with measurements of temperature, notation of behav- 


cient to show the full extent of the rise. 

After vaccination with DTd-PRPvs anti-PRP re¬ 
sponses generally increased after both primary and sec¬ 
ondary vaccination. (See Table 9). However, there 


ioral indications of systemic illness and observations of ^ were two children (12 and 14 month old) in whom no 


inflammation at the injection site. These symptoms are 
summarized in Table 7. 

_ TABLE 7 _ 

ADVERSE REACTIONS TO PRP-VS CONJUGATES TO 
CRM iQ7 AND FORMAL DIPHTHERIA TOXOID 

_ Injection _ 

Vaccine Symptom Primary Secondary Tertiary 


60 


CRM 197 -PRPvs Fever 

1/8 

0/8 

0/1 

Unusual 

0/8 

0/8 

0/1 

behavior 




Local 

1/9* 

2/9 

0/1 

inflammation 




Local pain 

1/9* 

1/9 

0/1 


65 


response was detected; and one child did not approach 
the protective level until given a third injection. The 
child receiving the primary vaccination simultaneously 
with diphtheria toxoid protein had an excellent re¬ 
sponse. Rises in IgG antibody to the diphtheria compo¬ 
nent were found in all children. 

_ TABLE 8 _ 

ANTIBODY RESPONSE TO CRMior-PRPvs 
Age at primary Scram Serom antibody, gg/ml 

Subject vaccination sample anti-PRP IgG anti-DTd 


1 


12 mo 


pre-vac 

post-1 


2.0 

4.5 


1.1 

>10 
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TABLE 8 -continued 


ANTIBODY RESPONSE TO CRXWPRPva 


Subject 

Ageatprimaiy Serna 
vaodnatkm 

Scrum antibody, uo/ml 
anti-PRP IgO aob-DTd 



post-2 

18 

>10 

2 

13 mo 

pre-vac 

<0006 

038 



past-1 

0040 

1.7 



past-2 

035 

23 



post-3 

4.8 

1.9 

3 

14 mo 

pre-vac 

<0020 

43 



post-1 

012 

33 



post-2 

2D 

A3 

4 

16 mo 

pre-vac 

OD25 

006 



post-1 

032 

3.7 - 



post-2 

29 

9.1 

3 

27 mo 

pre-vac 

0023 

3.0 



past-1 

10 

>10 



post-2 

38 

>10 

6 

29 mo 

pre-vac 

013 

61 



post-1 

22 

69 



past-2 

180 

7.4 

7 

30 mo 

pre-vac 

22 

63 



post-1 

28 

>10 



post-2 

30 

>10 

8 

30 mo 

pre-vac 

13 

4.8 



post-1 

63 

10 



post-2 

78 

10 

9 

18 mo* 

pre-vac 

034 

XI 



post-1 

1.4 

>10 



post-2 

83 

>10 


•Fim bjo cri oa of CRMin-fRPvs gjta umaltaacoasly with itipfatberu 
protein vaedne in n separate site. 


TABLE 9 


ANTIBODY RESPONSE TO DTd-PRFvi 


Subject 

Age at primary 
vaccination 

Senna 

sample 

Seram antibody, un/snl 
anti-PRP IgG anb-DTd 

1 

12 mo 

pre-vac 

<0jQ20 

U060 



post-1 

<0.020 

10 



posc-2 

<0D20 

10 

2 

12 mo 

pre-vac 

OD35 

0.03 



post-1 

OjOSO 

XI 



post-2 

13 

10 

3 

13 mo 

pre-vac 

<Oj006 

1.1 



post-1 

<0.006 

10 



post-2 

0.023 

10 



post-3 

0.120 

10 

4 

14 mo 

pre-vac 

<0.020 

xo 



post-1 

<0.020 

5.1 



post-2 

<0D20 

3.8 

5 

19 mo 

pre-vac 

0D60 

8.0 



past-) 

0.12 

10 



past-2 

0.76 

10 

6 

26 mo 

pre-vac 

<0D20 

69 



post-1 

0D60 

10 



post-2 

0.94 

10 

7 

27 mo 

pre-vac 

1.4 

61 



post-1 

7.4 

10 



past-2 

21 

10 

8 

28 mo 

pre-vac 

<0.020 

8.7 



past-1 

0.63 

10 



past-2 

8.0 

10 

9 

18 IDO* 

pre-vac 

1.9 

au 



past-1 

2.9 

10 



past-2 

11 

10 


•Fim bjecdoo of DTd-PRPvi gives snnoltaoeoiuly with diplibon toxoid protein 
v a c ci n e is a separate site. 


This example shows that injections of conjugates of 
the H. influenzae b capsular polymer fragment to diph- 60 
theria toxoid and CRM 197 is apparently harmless. 
CRM 197 -PRPVS vaccination gave a clear indication of 
an enhancement of the anti-PRP response by the carrier 
effect - appreciated not only by the high titers but by the 
rises after secondary vaccination. 

DTd-PRPvs had a less impressive mhannwnwi t A 
likely explanation is that while GRMist-FRPvs is a 
multimolecular aggregate, DTd-PRPvs is present 


18 

mainly in unimolecular form similar to the original tox¬ 
oid. 

EXAMPLE; CONJUGATION OF CAPSULAR 
5 POLYMER FRAGMENTS OF STREPTOCOCCUS 
PNEUMONIAE TO CRM 197 

Several other bacteria resemble H. influenzae b in that 
they cause sepsis and meningitis, particularly in infants; 
they have polymer capsules, antibodies to which are 
protective; and their capsular polymers are immuno¬ 
genic in mature humans but not in infants. An important 
example is Streptococcus pneumoniae (SP) serotype 6 . It 
caus es not only the life-threatening infections men- 
honed above but also is a highly prevalent cause of otitis 
media in children. (Gray et aL J. Infect. Dis. 142: 
923-33, 1980). 

The approach described for PRP is also applicable to 
any capsular polymer in which reducing groups can be 
20 generated by selective hydrolysis with retention of 
antigenic specificity. In the following non-limiting ex¬ 
ample, capsular polymer fragments were made from the 
Sp. 6 capsular polymer by selective acid hydrolysis and 
were conjugated to CRM 197 . The product retained 
25 antigenic specificity for both the Sp capsular polymer 
and the CRM 197 component. 

Generation of Reducing Fragments From Capsular 
Polymers (CP) 

30 1. A sample of the CP of Sp. 6 (Danish type 6 A, Eli 

Lilly Co.) was assayed for total hexose by the phe¬ 
nol-sulfuric acid method standardized with D- 
glucose and for reducing activity by the alkaline 
ferricyamide method also standardized with D- 
35 glucose. 

2. Pyrex tube received 3.3 mg Sp. 6 CP dissolved 
with 0.66 ml water. The sample was chilled to 0* 
C., 0.073 ml of 0. IN HC1 were added, and the tube 
was sealed. 

^ 3. The tube was immersed 10 minntes in a boiling 

water bath, then rechilled to 0* C. A small sample 
was assayed for reducing activity as described in 
step 1 : 

45 _ 



Time heated 

Total hexose/ 

CP 

at 100* C 

reducing hexose 

Sp. 6 

0 

>350 


10 

63 


50 

4. The hydrolyzed preparation (minus the 2% used 
for assay) was lyophilized. The dried material was 
dissolved with 0,1 ml water, transferred to mi- 
crocentrifuge tube, and lyophilized again. 

Conjugation to GRM197 

1. To the re-dried hydrolysate was added 0.004 ml of 
2M potassium phosphate buffer pH 8 and 1 mg of 
CRM 197 dissolved in 0.2 ml of 0.01M sodium phos¬ 
phate buffer pH 7. The resulting mixture was ly¬ 
ophilized and resuspended with 0.05 ml water (esti¬ 
mated total volume 0.063 ml). 

2. To the tube was added 0.007 ml of sodium cyano- 
borohydride at 200 mg/ml, and the preparation 
was incubated 18 days at 37* G 

3.0.6 ml 80% saturated ammonium sulfate (SAS) was 
added. 


5,360,897 
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4. The tube was incubated 1 hour at 0* C. and centri¬ 
fuged 15 minutes at 8000 G; the supemate was 
removed. 

5. The precipitate was washed by suspension in 0.6 ml 
of 80% SAS buffered at pH 8 with OiOlM sodium 5 
phosphate, followed by centrifugation 15 minutes 
at 8000 G. 

6. The precipitate was suspended with 0.02 ml of 
0.5M NaaHPO*. and 0.2 ml 9.5M urea. 

7.1 ml SAS was added, the precipitate was isolated as 10 
in step 4 and suspended in urea at about 8M as in 
step 6. 

8. The suspension was centrifuged 15 minutes at~8000 
G. 

9. The supemate was separated and dialyzed against 1$ 
0.01 M sodium phosphate buffer pH 7 at 4 * C. 

10. The dialyzed preparations, designated CRM 197- 
Sp.6 was assayed for the following: 

protein by the Folin phenol reaction; 

Sp antigenicity by inhibition of binding of antibody 20 
to radiolabeled Sp CP (as described for PRP in 
Table 3); 

CRM 197 antigenicity by the inhibition of antibody 
binding to diphtheria toxoid (DT) (as described 
in step o of the description of CRM197-PRP- 25 
S#2>, and 

anti-CP immunogenicity by inhibition of the bind¬ 
ing of antibody to diphtheria toxoid (DT) (as 
described in step p of the description of CRM 197- 
PRP-S#2). See Table 7. 30 


CRM. The structure of the product can, therefore, be 
considered a “lattice.” 

The composition and presumably the structure of the 
conjugate can be altered by changing the concentration 
of the two components in the conjugating chemical 
reaction. 

The PRP used to produce the PRP fragments for the 
PRP-CRM conjugate vaccine had the following specifi¬ 
cations: 


Protein content 
Nucleic adds content 
Endotoxin (LAL) 
Molecular size (Kd) 


<UH& 

310% 

CIOEU/mPRP 
<0.3 (Sepharose CX-48) 
<0.6 (Sepharose CL-28) 


Preparation 
CRM197SP. 6 


ng CP cqoivalance/ 
fig Protein 


fig DT eqdvilaoce/ 
fig protein 

036 


_ TABLE 10 _ 

ANTI-CP IMUNOGENIC RESPONSE OF 
WEANLING RABBITS WITH CONTROLS AND 
CONJUGATES OF STREPTOCOCCUS PNEUMONIAE 
SEROTYPE 6 FRAGMENTS OF CRMm 

Percent 14 C-CP Bound in 

Vaccinated _ Samples at age** 


Rabbit 

With* 

6 wlc 

8 wlc 

10 wk 

11 wk 

1 

Sp 6 CP, 25 fig 

6 

6 

7 

7 

2 

** 

6 

13 

13 

11 

3 

Sp 6 bacteria 25 fig 

4 

10 

12 

16 

4 


8 

12 

22 

21 

5 

CRM 197 Sp 6, 25 

4 

6 

30 

49 

6 


4 

8 

30 

54 


* Injected to bcuun coaily just prior to taking serum samples. S erum wert 

takes at age 6 , 8 asd 10 weeks. 

••25 pi serum incubated with 2 ad M C-bbdled CP. 


EXAMPLE; CONJUGATION OF PRP 

FRAGMENTS PRODUCED BY OXIDATIVE 53 
CLEAVAGE TO CRM197 

In this example, the final conjugate comprises two 
components; fragments of PRP of reasonably well de¬ 
fined chain length covalently linked to the non-toxic, 60 
immunogenic diptheria toxin CRM 197. In this example, 
conditions of the periodate oxidation and isolation by 
ultrafiltration govern the chain length of the capsular 
polymer (PRP) fragments. 

The conjugate is constructed with capsular polymer 65 
fragments having an aldehyde group at both ends of the 
fragment Thus, each fragment can be covalently linked 
to CRM at both ends, presumably at lysine residues of 


Production Methods for PRP Fragments 

a. A solution of PRP (5-7 mg/ml) was cooled to 4* C. 
and 2M phosphate buffer pH 7.0 was added to 
make the final concentration 0.2M phosphate. 

b. Sodium metaperiodate (0.2-Q.3 moles 104/mole 
PRP) was added with rapid mixing, and the solu¬ 
tion was incubated at 4* G overnight in the dark. 

c. The reaction solution was ultrafiltered using a 
H1P30 hollow fiber (Amicon, 30,000 Mw cut-off). 
The retentate was washed 4 times with 250 ml of 
saline. The filtrates were combined and ultrafil¬ 
tered using a H1P10 hollow fiber (Amicon, 10,000 
Mw cut-off). The retentate was washed 4 times 
with 250 ml of saline. The retentate was then con¬ 
centrated to >35 mg of PRP/ml. 

d. The retentate was analyzed for ribose by orcinol 
assay and reducing groups by alkaline fenicyanide 
assay. A small aliquot of the retentate was analyzed 
on a Biogel P-100 column (0.7X25 cm) using 
0.15M saline as elutant and analyzing each of the 
fractions by orcinol and alkaline fenicyanide assay. 
The analysis showed that the retentate material 
was composed of oligosaccharides having a DP 
between 15 and 30 with a weight average DP of 
about 20. 

For capsular polymer fragments prepared by oxida¬ 
tive cleavage chain length (DP) is defined as (ribose 
units/reducing groups) X 2. 

Two batches of periodate oxidized PRP were frac¬ 
tionated as in part d and were characterized as follows: 


SACCHARIDE CHAIN LENGTH 
DP of Fraction _ % < 


Fraction No. 

BATCH 

n 

BATCH 

#3 

BATCH 

n 

BATCH 

#3 

14 

36.5 

4U> 

17 

5.9 

IS 

24.1 

32J 

11.0 

9.4 

16 

25.3 

24.5 

112 

11.8 

17 

25.4 

22.8 

14.4 

14.3 

18 

23.2 

20.2 

116 

14.6 

19 

20.2 

19.0 

1L9 

14.2 

20 

20.4 

17.7 

9.3 

12A 

21 

16.1 

16.0 

67 

IOjO 

22 

11.7 

12.3 

72 

7.1 


CRM-PRP Conjugation 

a. CRM protein was dissolved in 0.2M sodium phos¬ 
phate buffer (pH 7.0) at a final concentration of 10 
mg/ml. 
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b. Lyophilized oligosaccharide was reconstituted in 
distilled water, an appropriate quantity (average 
DP of 20) was added to the CRM protein, and the 
solution was mixed. 

c. Sodium cyanoborohydride (0.5 g/ml) (10x molar 5 
excess) was added, and the solution was tnited and 
incubated at 37* C. for 3 days. 

d. Sodium borohydride solution (100X the reducing 

groups) was added, and the solution was allowed to 
stand at room temperature for 2 hours. 10 

e. The conjugate was diluted 10x with 6M urea to 
dissolve any precipitate, and the solution was ul- 
trafiltcred using an Amicon stirred cell with "a 
YM-30 (30,000 Mw cut-off) membrane. 

f. The solution was repeatedly ultrafiltered using 15 
sterile saline until the filtrate was negative for pen¬ 
tose and cyanide ion. 

Properties of the Final Conjugates 

Table 11 presents various characteristics of the PRP- 20 
CRM 197 conjugates from various batches of exidized 
PRP and lots resulting from several conjugation runs: 


TABLE 11 


VACCINE 
LOT NO. 

PRODUCTS OF CRM-PRP CONJUGATION 

Kd* 

(SEPHAROSE 

CL-4B) 

PRP 

SACCHARIDE 

BATCH 

RATIO OF 
PRP/CRM 

IN 

REACTION 

MIXTURE 

0 *g/pg) 

RATIO OF 
PRP/CRM 

IN FINAL 
CONJUGATE 
Oxg/MS) 

5 

n 

1 JO 

0L25 

0.27 

6 

#2 

2.0 

0.62 

031 

7 

#3 

U> 

0.38 

036 

S 

#3 

20 

0.57 

0.44 

9 

IP6 

10 

0.60 

0.48 

10 

#6 

20 

042 

0.48 

11 

#7 

lO 

0.27 

030 

12 

#7 

20 

0.42 

0.48 


*Kd it which 50% of the material (protda) chitca. 


FINAL DOSAGE FORMULATIONS* 


Vaccine 

Protein 

PRP 


Lot No. 

(pg/ml) 

(fig/ml) 

Kd** 

12 

50 

21.0 

0.48 


*AH fonnalatbos m made op k 03% NaQ and 0u01% HdncnmL 
•*Xd at which 50% at the malti (pnxdb) dates. 


Testing In Vitro Antigenicity 

Serial dilutions of vaccine in PBS 0,05% Tween were 
added in duplicate to wells of microti ter pl«»<H pre¬ 
coated with diphtheria toxoid, A pooled high-titered 
polyclonal human diphtheria antitoxin serum or a 
human polyclonal anti-PRP serum was then added to 
the wells and the plates incubated at 20* C. for 24 hours. 
Antibody binding was determined by subsequent incu¬ 
bation of the wells with enzyme-labelled anti-human 
immunoglobulin followed by incubation for 60 minutes 
with the enzyme substrate and quantitation of the opti¬ 
cal density. The results are presented in Table 12. 


Bottling 40 

a. The CRM-PRP conjugate is sterile filtered through 
a 0.8 and then a 0.22 micron filter into a tared ster¬ 
ile container. 

b. A sample is removed aseptically and analyzed for 
protein by Lowry assay. 

c. The volume of filtered material is determined by 
weighing the container and a final volume calcu¬ 
lated to give 50 p-g of protein per ml. 

d. An amount of 1% Thimerosal in sterile saline is 5Q 
added through a sterile 0.22 micron filter to give 
0.01% Thimerosal in the final solution. 

e. The vaccine is brought to the final volume with 
sterile saline filtered through a 0.22 micron filter. 

f. The solution is mixed and 5.5 ml aliquoted into 55 
sterile, pyrogen-free 10 ml vials (Wheaton, type 1 
glass), which are stopped (butyl gray rubber, 
Wheaton), sealed, and stored at 2*-8* C. 


FINAL DOSAGE FORMULATIONS * 


Vaccine 

Lot Na 

Protein 

Oig/ml) 

PRP 

Ctg/ml) 

Kd** 

5 

50 

123 

027 

6 

so 

31.0 

031 

7 

50 

19j0 

036 

8 

so 

28.5 

044 

9 

50 

30J0 

048 

10 

50 

2 U) 

048 

11 

so 

133 

030 


_ TABLE 12 _ 

In Vitro Antigenicity of PRP-CRM Conjugate 
Inhibition of Binding of Human Polyclonal 
Anti-Diphtheria Toxoid and Anti-PRP Antibodies 


EQUIVALENT OF INHIB- 
ITOR ON BINDING 


VACCINE 

ANTI-PRP 

ANTI-DIP TOXOID 

PRP 

0 ) 

_ 

DT-Mesj* 

— 

(100) 

Lot #5 

1.5 

87.0 

Lot #6 

1.1 

57.0 

Lot #7 

33 

9.3 

Lot #8 

29 

8.0 


*Diptttberia toxoid mppficd by the Masacbnscns Ptbbc Heahfc Biologic Laborato¬ 
ries lot Dcp 27. 

The data in Table 12 indicate that the various lots of 
vaccine retain in vitro antigenicity: they can compete 
with polyclonal antibodies to PRP and to diphtheria 
toxoid. The data also indicate that the PRP antigen is 
relatively exposed while the diphtheria toxoid epitopes 
60 are less well and variably exposed. 

Immunogenicity in Animals 

a. Rabbits 

Table 13 summarizes three experiments in which 
65 young rabbits were vaccinated at week 0, 1, and 2 with 
25 fig of vaccine. All vaccines were immunogenic and 
gave boostable anti-PRP responses as determined by 
ELISA assay. Moderate anti-PRP responses were seen 
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even after a single injection of 25 jig of conjugate vac¬ 
cine, 
b. Mice 

The results obtained with vaccination of young Swiss 
Webster mice again produced a boostable anti-PRP 
response (data not shown) 
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TABLE 13 

ANTI-PRP RESPONSES IN WEANUNG RABBITS 

TO VARIOUS LOTS OF PRP-CRM CONJUGATES 

vaccine 

LOT 

NO. 

WEEK0 

Mg/ml 

(GMT) 

WEEK ] 
pg/ml 
(GMT) 

WEEK 3 
pg/ml 
(GMT) 

5 

at 

0.23 

7.56 ' 

6 

0.1 

0.38 

2.86 

7 

02 

0.86 

9.70 

8 

Oil 

0.87 

7.61 

9 

ai 

0.36 

3.88 

10 

0.1 

0.92 

1.84 

11 

ai 

0.21 

5.01 

12 

ai 

0.31 

2.33 

Immunogenidty in Human Infants 



10 


15 


20 


rides were coupled to diphtheria toxoid. The pneumo¬ 
coccal capsular polysaccharides (PnPS) of the types 
indicated in the table were reacted for 90 minutes at 37 * 
C with the indicated amount of sodium periodate, and 
then recovered by filtration on a Centricon -10 ultrafil¬ 
tration device (Amicon). 

The oxidized PS were reacted with 4mg of purified 
toxoid lot Dcp 27 and 10 mg of NaCNBHs in a total 
volume of 0.75 ml for 3 days at 37* C at pH 8 . The 
protein fraction was recovered by precipitation and 
washing with 90% saturated ammonium sulfate. The Pn 
PS antigenic equivalence was assayed by radioantigen 
binding inhibition using human antiserum to Pn PS and 
14 C labeled Pn PS. 

TABLE 15 


Coupling of Periodate-Oxidized 

Pneumococcal Polysaccharides (Pn PS) to 

Diphtheria Toxoid bv Reductive Aeration 

PnPS 

type 

pmol IO 4 
reacted with 

10 mg PS 

Pn PS antigenic activity 
recovered in protein fraction 
after coupling reaction 

Gig PS/ug protein) 

3 

SO 

0.1 

6 A 

4 

03 

12 

4 

0.1 

14 

6 

0.1 

23 

4 

0.1 


Infant subjects were healthy and had no prior immu¬ 
nization with Hib vaccine nor history of serious adverse 
reaction to vaccines. Beginning at the ages noted in 
Table 14 (18,7 and 2 mo., respectively), they were bled, 25 
given a 25 pg subcutaneous primary injection of PRP- 
CRM conjugate, observed at least 20 minutes and re¬ 
leased to their parents for observation and recording of 

adVCrSe , v Having described the invention with particular refer- 

li^ in^huTa f£° UPS ’ l8pSe ° f ?! 30 010610 certain embodiments, it will be obvious to those 

tones indicated in Table 14. the process was repeated smed m1heant0 which invea6oa pertains after 

for a secondary immunization with the same vaccine. j__ , 

After anotherhpse of time (see Table iTtte^re ?? 'T™ 

again bled for determination of the secondary response. mod f ica ‘ 10Ils “S'* v ^ thout thc 

As can be seen from Table 14. single injections were 35 ““ mvent,on “ defined ** ** ^ 

effective in raising antibodies in age groups 18 and 7 
months, while in 2 month old infants a modest increase 
in antibody was observed (despite the expected decline 


in maternal IgG antibodies). In all of the infants, ade¬ 
quate levels of anti-PRP antibody were observed 1-2 
months after a second immunization. The response ob¬ 
served in 6 month old infants after two irnmnniTa tin n? 
was sufficient to elicit protective levels of antibodies. 


TABLE 14 



ANTI-PRP ANTIBODY RESPONSE 
to 25 ur VACCINE 


Age (mos.) at 
Vaccination 

No. of 
' Children 

Antibody, us/ml* 

Post 

Prc 1 

Post 

2 

18-23 

84 

0.40 1 ma 6.53 


7-15 

88 

0.15 1-2 mo. 4.54 1-2 mo. 

18.9 

2-6 

30 

0.17 2 ma 025 2 mo. 

1.23 


'Geometric Mean Titer. 


EXAMPLE: COUPLING OF 
PERIODATE-OXIDIZED PNEUMOCOCCAL 
POLYSACCHARIDES TO DIPHTHERIA 
TOXOID 


Table 15 presents a summary of several experiments 60 the toxoid is CRM] 97 . 
in which periodate-oxidized pneumococcal polysaccha- * 


We claim: 

1. An immunogenic conjugate comprising the reduc¬ 
tive animation product of an intact capsular polymer of 

4 Q the bacterial pathogen Streptococcus pneumoniae having 
at least two carbonyl groups and a bacterial toxin or 
toxoid, said conjugate comprising a cross-linked conju¬ 
gate in which there is a direct covalent linkage between 
the capsular polymer and the toxin or toxoid. 

2 . The immunogenic conjugate of claim 1 , in which 
the bacterial pathogen is Streptococcus pneumoniae sero¬ 
type 3. 

3. The immunogenic conjugate of claim 1 , in which 
the bacterial pathogen is Streptococcus pneumoniae sero¬ 
type 12 

4. The immunogenic conjugate of claim 1 , in which 
the bacterial pathogen is Streptococcus pneumoniae sero¬ 
type 14. 

5. The immunogenic conjugate of claim 1 , in which 
the bacterial pathogen is Streptococcus pneumoniae sero- 
type 23. 

6 . The immunogenic conjugate of claim 1 , in which 
the toxin or toxoid is diphtheria toxin or toxoid. 

7. The immunogenic conjugate of claim 6 , in which 
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50 


55 


65 
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Pneumococcal 7-valoirt Conjugate 
Vaccine (Diphtheria CRM in Protein) 

^Prevnar" 

^ only 

FortatnmmatatntecttoDanty 

DESCRIPTION 

Prevnar™. Pneumococcal 7-vatent Conjugate Vaccine (Diphtheria CRM^ Protein), is a ster¬ 
ile solution ot saccharides of the capsular antigens of Streptococcus pneumonias serotypes 
4 , 6 B. 9V, 14.18C, Iff. and 23F individually conjugated to diphtheria CRM,^ proton. Each 
serotype is grown in soy peptone broth. The irafividua) polysaccharides are purified through 
centrifugation, precipitation, uttrafittration, and column chromatography. The polysaccha¬ 
rides are chemically activated to make saccharides which are directly conjugate d to the pro¬ 
tein carrier CRM ig7 to form the glycoconjugate. This is effected by reductrve aimnation. 
CRM ig7 is a nontoxic variant ot diphtheria toxin isolated from cuftures ot Corynetecterrm 
diphtherias strain C7 (B197) grown in a casamino acids and yeast extract-based medium. 
CRM,g 7 is purified through uttrafittratron. ammonium suttate precipitation, and ion-exchange 
chromatography. The individual glycooonjugates are purified by uttrafiltratmn and column 
chromatography and are analyzed tor saccharide to protein ratios, molecular size, tree sac¬ 
charide. and tree protein. 

The individual gtycoconjugates are compounded to formulate the vaccine. Prevnar™. 

Potency' of the formulated vaccine is determined by quantification of each o f the s accharide 
antigens, and by the saccharide to protein ratios in the individual gtycoconjugates. 

Prewar*** is manufactured as a liquid preparation. Each 0.5 mL dose is formulated to con¬ 
tain: 2 pg ol each saccharide for serotypes 4.9V. 14,18C, 19F, and 23F, and 4 pg of 
serotype 6B per dose (16 pg total saccharide); approximately 20 pg of CRM 197 carrier pro¬ 
tein; and 0.125 mg of aluminum per 0.5 mL dose as aluminum phosphate adjuvant 
After shaking, the vaccine is a homogeneous, white suspension. 

CUBICAL PHARMACOLOGY 

S. pneumoniae is an important cause of mortality and mortality in perso ns o f all ages 
worldwide. The organism causes invasive infections, such as bacteremia and meningitis, as 
well as pneumonia and upper respiratory trad infections including otitis media and sinusitis. 
In children older than 1 month, S. pneumoniae is the most common cause ot invasive dis¬ 
ease.' Data from community-based studies performed between 1986 and 1995, indicate 
that the overall annual incidence ol invasive pneumococcal disease in the United States is 
an estimated 10 to 30 cases per 100,000 persons, with the highest risk in children aged 
less than or equal to 2 years of age (140 to 160 cases per 100,000 persons). 1 * 4 " Children 
in group child care have an increased risk for invasive pneumococcal disease.'* 
Immunocompromised individuals with neutropenia, asplenia, sickle cell disea se, (fconte rs 
ot complement and humoral immunity, human immunodeficiency virus (HIV) infections or 
chronic underlying disease are also at increased risk for invasive pneumococcal disease * 

S. pneumoniae is the most common cause of bacterial meningitis in the United States.’ The 
annual incidence of pneumococcal meningitis in children between t to 23 months of age is 
approximately 7 c?*** per 100,000 persons.' Pneumococcal meningitis in childhood has 
been associated with 6 % mortality and may result in neurological sequelae (25%) and hear¬ 
ing loss (32%) in survivors.* 

S. pneumoniae is an important cause of acute otitis media, identified in 20 to 40% of mid¬ 
dle ear fluid cultures.*" The seven serotypes account for approximately 60% of acute otitis 
media due to 5. pneumoniae (12-24% ot all acute otitis media).” The exact contribution of 
S. pneumoniae to childhood pneumonia is unknown, as it is often not possible to identify 
the causative organisms. In studies of children less than 5 years of age with community- 
acquired pneumonia, where diagnosis was attempted using serological methods, antigen 
testing, or culture data, 30% of cases were classified as bacterial pneumonia, and 70% of 
these ( 21 % ot total community-acquired pneumonia) were found to be due to 
S. pneumoniae™ 

In the past decade the proportion of 5. pneumomae isolates resistant to antibiotics has 
been on the rise in the United States and worldwide. In a multi-center US surveillance study, 
the prevalence of penicillin and cephalosporirwwnsusceptibJe (intermediate or high level 
resistance) invasive disease isolates from children was 21% (range < 5% to 38% among 
centers), and 9.3% (range 0-18%), respectively. Over the 3-year surveillance period (1993- 
1996), there was a 50% increase in penidllin-nonsusceptible S. pneumoniae (PNSP) strains 
and a three-fold rise in cephatosporin-nonsusceptibfe strains.* Although generally less com¬ 
mon than PNSP, pneumococci resistant to macrotides am) trimethoprin-sutfazoxoie have 
also been observed . 4 Day care attendance, a history of ear infection, and a recent history ot 
antibiotic exposure, have also been associated with invasive infections with PNSP in chil¬ 
dren 2 months to 59 months of age. IJ There has been no difference in mortality associated 
with PNSP strains.** However, the American Academy of Pediatrics (AAP) revised the antibi¬ 
otic treatment guidelines in 1997 in response to the increased prevalence ol antibiotic-resist¬ 
ant pneumococci." 

Approximately 90 serotypes of S. pneumoniae have been identified based on antigenic dif¬ 
ferences in their capsular polysaccharides. The distribution of serotypes responsible for dis¬ 
ease differ with age and geographic location .* 1 

Serotypes 4, 6 B, 9V, 14,180,19F, and 23F have been responsible for approximately 80% of 
invasive pneumococcal disease in children < 6 years of age in the United States” These 7 
serotypes also accounted for 74% of PNSP and 100% of pneumococci with high level peni¬ 
cillin resistance isolated from children < 6 years with invasive disease during a 1993-1994 
surveillance by the Centers lor Oisease Control." 

Results of Clinical Evaluations 
Efficacy 

Efficacy was assessed in a randomized. double-Winded dintcal trial in a multiethnic popula¬ 
tion at Northern California Kaiser Permanente (NCKP), beginning in October 1995, in which 
37,816 infants were randomized to receive either Prevnar™ or a control vaccine (an investi¬ 
gational meningococcal group C conjugate vaccine (MnCC)) at 2.4, 6 , and 12-15 months of 
age. Prevnar™ was administered to 18,906 children and the control vaccine to 18,910 chil¬ 
dren. Routinely recommended vaccines were also administered which changed during the 
trial to reflect changing AAP and Advisory Committee on Immunization Practices (ACIP) 
reco m men da tions. A planned interim analysis was performed upon accrual of 17 cases of 
invasive disease due to vaccine-type S. pneumoniae (August 1998). Ancillary endpoints for 
evaluation of efficacy against pneumococcal disease were also assessed in this trial. 

Efficacy aoamst invasive disease : Invasive disease was defined as isolation and identification 
of S. pneumoniae from normally sterile body sites in children presenting with an acute ill¬ 
ness consistent with pneumococcal disease. Weekly surveillance ol tetings of cultures from 
the NCKP Regional Microbiology database was conducted to assure ascertainment of all 
cases. The primary endpoint was efficacy against invasive pneumococcal di sease due to 
vaccine serotypes. The per protocol analysis of the primary endpoint included cases which 
occurred a14 days after the third dose. The intent-to-treat (fTT) analysis inducted all cases 
of invasive pneumococcal disease due to vaccine serotypes in children who received at least 
one dose of vaccine. Secondary analyses of efficacy against ad invasive pneumococcal dis¬ 
ease, regardless of serotype, were also performed according to these same per protocol 
and fTT definitions. Results of these analyses are presented in Table 1. 


TABLE 1 

Efficacy ol Provnoi* 0 Against tmroshro Dteoaso Duo to 5. p K m om too 
In Coses Accrued From October 15,18^ Through Aggost 20,1BS3*” _ 

£5% a 






63.8, 97.9 

' Investigational meningococcal group C conjugate vaccine (MnCC). 
t Includes one case in an immunocom p r omi sed subject 

AD 22 cases of invasive disease due to vaccine serotype strains in the ITT population were bacteremia. In 
addition, the following diagnoses were also reported: meningitis ( 2 ). pneumonia ( 2 ). and cellulitis ( 1 ). 
Preliminary efficacy data through an extended fottow-up period to April 20.1999. resulted in a similar effica 
cy estimate (Per protocol: 1 case in Prevnar 1 ** group. 39 cases in control group: fTT: 3 cases in Prevnar*** 
group. 49 cases in the control group), 
tmmtmogenlctty 

Routine Schedule . ._. 

Subjects from a subset of selected study sites in the NCKP efficacy study were approached tor participator 
in the immunogenicity portion of the study on a volunteer basis. Immune respons es joflowing three or four 
doses of Prevnar™ or the control vaccine were evaluated in children who received either concurrent 
Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed and Haemophilus b Conjugate Vaccine 
(Diphtheria CRM ,57 Protein Conjugate), (DTP-HbOC), or Diphtheria and Tetanus Toxoids and Actftubr 
Pertussis Vaccine Adsorbed (DTaP), and Haemophilus b Conjugate Vaccine (Diphtheria CRM,*; Protein 
Conjugate), (HbOC) vaccines at 2,4, and 6 months of age. The use ol Hepatitis B (Hep B). Oral Pctio 
Vaccine (OPV), Inactivated Polio Vaccine (IPV), Meastes-Mumps-RubeBa (MMR).-and Varicella vaccines 
were permitted according to the AAP and ACIP recommendations. 

Table 2 presents the geometric mean concentrations (GMC) of pneumococcal antibodies toOowino me thirc 
and fourth doses of Prevnar™ or the control vaccine when administered concurrently with DTP-HbOC vac¬ 
cine in the efficacy study. 



Geometric Been Concentrations (pg/ml) ol Pneumococcal Antibodies Foltoering the 
Thin) and Fourth Doses el Prevnar 111 or Control* When Administered Concommtty 
With DTP-HbOC In the Efficacy Study" 



* Control was investigational meningococcal group C conjugate vaccine (MnCC). 
t Mean age of Prevnar 1 ** group was 7.8 months and of control group was 7.7 months. 

N is slightly less for some serotypes in each group. 
t Mean age of Prevnar™ group was 14.2 months and of control group was 14.4 months. 

N is slightly less for some serotypes in each group. 

§ pcQ.001 when Prevnar™ compared to control for each serotype using a Wiicoxon's test 


In another randomized study (Manufacturing Bridging Study, 118-16). immune responses were evaluated 
following three doses of Prevnar™ administered concomitantly with DTaP and HbOC vaccines at 2,4. anc 
6 months of age, IPV at 2 and 4 months of age. and Hep B at 2 and 6 months ot age. The control group 
received concomitant vaccines only. Table 3 presents the immune responses to pneumococcal polysacch 
rides observed in both this study and in the subset of subjects from the efficacy study that received con¬ 
comitant DTaP and HbOC vaccines. 

TABLES 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Foilouing G» 

Third Dose ot Prevnar™ or Control* When Administered Concurrently With DToP 

and HbOC in the Efficacy Studyt and Banutoctortafl Bridging Study _ 



* Control in efficacy study was investigational meningococcal group C conjugate vaccine. (MnCC) 
and in Manufacturing Bridging Study was concomitant vaccines only. 

t Sufficient data are not available to refiabty assess GMCs following 4 doses of Prevnar™ . 

when administrered with DTaP in the NCKP efficacy study. 
t Mean age of the Prevnar™ group was 7.4 months and of the control group was 7.6 months. 

N is slightly less tor some serotypes in each group. 

§ Mean age of the Prevnar™ group and the control group was 7.2 months. 

* fxO.OOl when Prevnar™ compared to control tor each serotype using a Wiicoxon's test in tha efficacy 
study and two-sample t-test in the Manufacturing Bridging Study. 















In all studies in which the immune responses to Prevnar™ were contrasted to control, a significant antibody 
response was seen to aQ vaccine serotypes foBowing three or tour doses, although geo metnc mean co ncen- 
trations of antibody varied among serotypes. ,wtl “ umj ? 1 The minimum senmi ffli^jty concentration nec¬ 
essary for protection against invasive pneumococcal disease has not been determined tor any serotype. 

prevnar” induces tuncttonal antibodies to aD vaccine serotypes, as measured by opsonophagocytosis fol- 

towing three doses. 0 

previously Unvecctnsted Older Intents trnd Children 

To determine an appropriate schedule for children 7 months of age or older at the time of the first immunization 
with Prevnar™, 483 children in 4 ancillary studies received Prevnar™ at various schedujesJSMCs attained using 
the various schedules among older infants and children were comparable to immune responses of children, who 
received concomitant OTaP. in the NCKP efficacy study (118-8) after 3 doses for most serotypes, as shown in 
Table 4. These data support the schedule tor previous^ imvaccinated older infants and children who are beyond 
the age of the intent schedule. For usage in older infants and children see DOSAGE AND ADMINISTRATION. 

TABLE4 .... . 

Geometric Kean Concentrations (pg/mL) of Pneumococcal Antibodies Following bnmuntamon of 
Children From 7 KoKhs Through 9 Years ol Age With Prewar* 1 “ 


Study | Sample I 4 6BI 9V | 14 T1BC 19F 23F 


Age group. 
Vaccinations 


i EW WrpgSIWEiaigUmJ KftiiW l 

■^■gr^w rMBEwiEiawi-aiffal 


TiiT3nai^niiEac 


1^0 t." J "”™ 


118-8. DTaP _ _ _ 

Bold = GMC not interior to 118-8,OTaP post dose 3 (one-sided lower limit of the 95% Cl of GMC 
ratio 2 0.50). 

• study in Navajo and Apache populations, 
t Numbers vary with serotype. 

INDICATIONS AND USAGE . .. 

Prevnar™ is indicated for active immunization of infants and toddlers against invasive disease cau^d by 
S pneumoniae due to capsular serotypes included in the vaccine (4,68,9V. 14,18C, 19F, and 23F) The 
routine schedule is 2.4,6, and 12-15 months of age. For additional information on usage, see DOSAGE 
AND ADMINISTRATION. 

This vaccine is not intended to be used for treatment of active infection. 

As with any vaccine, Prevnar™ may not protect 100% of individuals receiving the vaccine. 

Hypersensitivity to any component of the vaccine, including diphtheria toxoid, is a contraindication to use of 
this vaccine. 

The decision to administer or delay vaccination because of a current or recent febrile illness depends largely 
on the severity ol the symptoms and their etiology. Although a severe or even a moderate febrile illness ts 
sufficient reason to postpone vaccinations, minor illnesses, such as a mild upper respiratory infection with 
or without tow-grade fever, are not generally contraindications.®* 

WARNINGS 

THIS VACCINE WILL NOT PROTECT AGAINST S. PNEUMONIAE DISEASE OTHER THAN THAT CAUSED BY 
THE SEVEN SEROTYPES INCLUDED IN THE VACCINE, NOR WILL IT PROTECT AGAINST OTHER 
MICROORGANISMS THAT CAUSE INVASIVE INFECTION SUCH AS BACTEREMIA AND MENINGITIS. 

This vaccine should not be given to intents or children with thrombocytopenia or any coagulation disorder 
that would contraindicate intramuscular injection unless the potential benefit dearly outweighs the nsk of 
administration. II the decision ts made to administer this vaccine to children with coagulation disorders, it 
should be given with caution. (See DRUG INTERACTIONS). 

Immunization with Prevnar™ does not substitute tor routine diphtheria immunization. 

Healthcare professionals should prescribe and/or administer the product with caution to patients with a 
possible history of latex sensitivity since the packaging contains dry natural rubber. 

Prevnar™ is for intramuscular use only. Prevnar™ SHOULD UNDER NO CIRCUMST ANCE S BE ADMINIS¬ 
TERED INTRAVENOUSLY. The safety and immunogenicity for other routes of administration (e.g. subcuta¬ 
neous) have not been evaluated. 

CAREIS TO BE TAKEN BY THE HEALTHCARE PROFESSIONAL FOR THE SAFE AND EFFECTIVE USE OF 
THIS PRODUCT. 

1 PRIOR TO ADMINISTRATION OF ANY DOSE OF THIS VACCINE. THE PARENT OR GUARDIAN SHOULD 
BE ASKED ABOUT THE PERSONAL HISTORY, FAMILY HISTORY, AND RECENT HEALTH STATUS OF THE 
VACCINE RECIPIENT. THE HEALTHCARE PROFESSIONAL SHOULD ASCERTAIN PREVIOUS IMMUNIZA¬ 
TION HISTORY. CURRENT HEALTH STATUS, AND OCCURRENCE OF ANY SYMPTOMS AND/OR SIGNS 
OF AN ADVERSE EVENT AFTER PREVIOUS IMMUNIZATIONS IN THE CHILD TO BE IMMUNIZED, IN 
ORDER TO DETERMINE THE EXISTENCE OF ANY CONTRAINDICATION TO IMMUNIZATION WITH THIS 
VACCINE AND TO ALLOW AN ASSESSMENT OF RISKS AND BENEFITS. 

2 BEFORE THE ADMINISTRATION OF ANY BIOLOGICAL. THE HEALTHCARE PROFESSIONAL SHOULD 
TAKE ALL PRECAUTIONS KNOWN FOR THE PREVENTION OF ALLERGIC OR ANY OTHER ADVERSE . 
REACTIONS. This should include a review of the patient's history regarding possible sensitivity; the ready 
availability of epinephrine 1:1000 and other appropriate agents used for control of immediate allergic 
reactions; and a knowledge of the recent literature pertaining to use of the biological concerned, includ¬ 
ing the nature of side effects and adverse reactions that may follow its use. 

3 Children with impaired immune responsiveness, whether due to the use of immunosuppressive therapy 
(including irradiation, corticosteroids, antimetabolites, alkylating agents, and cytotoxic agents), a genebc 
detect, HIV infection, or other causes, may have reduced antibody response to active immunization. 

(See DRUG INTERACTIONS). 

4. The use of pneumococcal conjugate vaccine does not replace the use of 23-valent pneumococcal poly¬ 
saccharide vaccine in children 2 24 months of age with sickle cell disease, asplenia. HIV infection, chronic 
fitness or who are irnnumocompromised. Data on sequential vaccination with Prevnar™ followed by 23- 
valent pneumococcal polysaccharide vaccine are limited. In a randomized study, 23 children a 2 years ol 
age with sickle cell disease were administered either 2 doses of FYevnar™ followed by a dose ol 
polysaccharide vaccine or a single dose of polysaccharide vaccine alone. In this small study, safety and 
immune responses with the combined schedule were similar to polysaccharide vaccine alone.** 

5. Since this product is a suspension containing an aluminum adjuvant shake vigorously immediately prior 
to use to obtain a uniform suspension prior to withdrawing the dose. 

6. A separate sterile syringe and needle or a sterile disposable unit should be used for each individual to 
prevent transmission ol hepatitis or other infectious agents from one person to another. Needles should 
be disposed of property and should not be recapped. 

7. Special care should be taken to prevent injection into or near a blood vessel or nerve. 

8. Healthcare professionals should prescribe and/or administer this product with caution to patients with a 
possible history ol latex sensitivity since the packaging contains dry natural rubber. 

Information for Parents or Guardians 

Prior to a dministrati on of this vaccine, the healthcare professional should inform the paiert,.guardian. or ojia 
responsible adutl of the potential benefits and risks to the patient (see ADVERSE REACTIONS and WARNINGS 


sections), and the impctrt?n pp of cn mp tet in g the immunization series unless w/Uij uutc atB d, PoUfis or 
guardians should be instructed to report any adverse reactions to thsir h ealthcare ymlcss ional. 

Thf» ppaqtip ar e $h o u kf prnutrte vaccine information sulfa tents prior to each vaccination. 

DRU6 INTERACTIONS .. .. 

Children receiving therapy with immunosuppressive agents (targe amounts of corticos terouEs , antimstaboutes. 
aflrytetmg agents, cytotoxic agents) may not respond optimally to adhra immunization.** 1 * 1 * 

(See PRECAUTIONS, General). 

As with other intramuscular inj ection s , Prevnar™ should be given with cafttion to children on a nti coa gul ant 
therapy. 

Simultaneous Administration oitb Other Vaccines 

During clinical studies. Prevnar* 11 was administered simultaneously with DTP-HbOC or OTaP and HbOC, OPV 
or IPV. Hep B vaccines, MMR. and Varicella vaccine. Thus, the safety experience with Prevnar" 1 reflects the 
use of this product as part ol the routine immunization schedule. 

The immune response to routine vaccines when administered with Prevnar™ (at separate sites) was 

in 3 cfinical studies in which there was a control group for comparison. Results for the concurrent 
immunizations in intents are shown in Table 5 and tor toddlers in Table 6. Enhancement of antibody 
response to HbOC in the infant series was observed. Some suppression of Haemophilus influenzae type b 
(Hib) response was seen at the 4th dose, but over 97% of children achieved titers a 1 pg/m L Althoug h 
some inconsistent differences in response to pertussis antigens were observed, the eternal refevance e 
unknown. The response to 2 doses of IPV given concomitantly with Prevnar™, apssed 3 months iter the 
second dose, was equivalent to controls for poliovirus Types 2 and 3. but tower fo r Type 1 . MMH and 
Varicella immunogenicity date from controlled cfinical trials with concurrent adnunistrabon of Prevnar™ are 
not available. 

TABLES 

Concurrent Administration of Prewar™ With Other Vaccines to tntonfs In 

Mon-Efficacy Studies**- 11 __ 

I Antigen*! GMC* I % Respondent | Study | Vaccine | M 




Hib 

6.2 

4.4 

99.5, 88.3 

97.0,88.1 

118-12 

2.4,6 

. 214 

67 

Diphtheria 

.0.9 

0.8 

100 

97.0 





Tetanus 

3.5 

4.1' 

100 

100 





PT 

19.1 

17.8 

74.0 

69.7 





FHA 

43.8 

46.7 

■66.4 

69.7 





Pertactin 

40.1 

50.9 

65.6 

77.3 





Fimbriae 2 

3.3 

4.2 

44.7 

62.5> 





Hib 

.11.9 

7.8* 

100.96.9 

98.8,92.8 

118-16 

2,4,6 

159 

83 

Hep B 

_ 

_ 

99.4 

96.2 

118-16 

0.2.6 

156 

80 

IPV Type 1 

- 

- 

89.0 

93.6* 

118-16 

2.4 

156 

60 

Type 2 

- 

- 

94.2 

93.6 





Type 3 

- 

- 

83.8 

60.8 






* Hib vaccine was HibTITER®. OTaP vaccine was AceHmune®. Hib (pg/mL); Dip, Tet (lU/mt); 

Pertussis Antigens (PT, FHA, Ptn, Rm) (units/mL). _ 

t Responders ■ Hib (20.15 pg/mL, 21.0 pg/mL); Dip. Tet (20.1 lU/ml); Pertussis Antigens (PT, FHA, Ptn, 
Rm) [4-toW rise); IPV (21:10); Hep B (210 mlU/ml). ^ 

$ Schedule for concurrently administered vaccines; Prevnar™ administered at 2,4,6 mos.. Wood tor anti¬ 
body assessment attained 1 month after thin) dose, except lor IPV (3 months post-immunization). 

§ Concurrent vaccines only. 

II p<0 05 when Prevnar™ compared to control group using the following tests: ANCOVA for GMCs in 
118-12; ANOVA tor GMCs in 118-16; and Fisher's Exact test for % Responders in 118-12. 

3 Lower bound of 90% Cl of difference >10%. 

TABLE 6 

Concurrent Administration of Prevnar™ With Other Vocdnos to Todd lore In a 

__ Mon-Efficacy Study® _ 

I Antigen* I GMC* 1 % Responderst I Study* I Vaccine I 5 


Antigen* 

GMC* 

% Responderst 


Prevnar™ 

Contrail) 

Prevnar™ 

Control)) 

Hib 

22.7 

47.91 

100,97.9 

100,100 

Diphtheria 

2.0 

3.21 

100 

100 

Tetanus 

14.4 

18.8 

100 

100 

PT 

68.6 

121.21 

68.1 

73.1 

FHA 

29.0 

48.21 

68.1 

84.6 

Pertactin 

84.4 

83.0 

83.0 

96.2 

Rmbriae 2 

5.2 

3.8 

63.8 

50.0 


* Hib vaccine was HibTITER®. DTaP vaccine was AceHmune®. Hib (pg/mL); Dip, Tel (lU/mL); 
Pertussis Antigens (PT, FHA, Ptn, Rm) (units/mL). 

t Responders - Hib (20.15 pg/mL, 21.0 pg/mL); Dip. Tet (20.1 lU/mL); Pertussis Antigens (PT, FHA, 
Ptn, Rm) (4-fold rise). 

X Children received a primary series of DTP-HbOC (Tetramune®). 

§ Blood for antibody assessment obtained 1 month after dose. 
d Concurrent vaccines only. 

9 p<0.05 when Prevnar™ compared to control group using a two-sample l-test. 

CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 

Prevnar™ has not been evaluated tor any carcinogenic or mutagenic potential, or impairment of fertifity. 
PREGNANCY 

Pregnancy Category C ^ 

Animal reproductive studies have not been conducted with this product It is not known whether Prevnar 
can cause fetal harm when administered to a pregnant woman or whether it can affect reproductive capat 
This vaccine is not recommended for use in pregnant women. 

Nursing Mothers . 

It is not known whether vaccine antigens or antibodies are excreted in human milk. This vaccme is not re 
ommended for use in a nursing mother. 

PEDIATRIC USE _ ^ _ 

Prevnar™ has been shown to be usually welHolerated and immunogenic In infants. The safety end effect i 
ness of Prevnar™ in children below the age of 6 weeks have not teen established. Immune responses el> 
ed by Prevnar™ among infants bom prematurely haw not been studied. See DOSAGE AND ADMINISTRA 
T10N for the recommended pediatric dosage. 

GERIATRIC USE 

This vaccine is NOT recommended tor use in aduft populations, ft is not to be used as a substitute for to 
pneumococcal polysaccharide vaccine, in geriatric populations. 

ADVERSE REACTIONS 

The majority of the safety experience with Prevnar™ comes from the NCKP Efficacy Trial in which 17,086 
intents received 55.352 doses of Prevnar™, along with other routine childhood vaccines through April 19 
(see CLINICAL PHARMACOLOGY section). The number ol Prevnar™ recipients in the safely analysis ditfi 




























from the number included in the efficacy analysis due to the different lengths of foOowup for these study 
endpoints. Safety was monitored in this study using several m odali ti e s . Local reactions and systemic events 
occurring within 48 hours of each dose of vaccine were ascertained by scripted telephone int er view on a 
randomly selected subse t of approximately 3.000 children in each vaccine group. The rate of relatively rare 
events requiring medical attention was evaluated a cro ss aO doses in all study participants using automated 
i d atabas es. Specific ally, ra tes of hosptatiQlions within 3,14.30, and 60 days of i mmunizati on, and of emer- 
| gency room visits within 3. t4,am)30d^tf immunization were assessed and compared between vaccine 
| groups for each diagnosis. Seizures within 3 and 30 days of immunization were ascertained y nns multi p le 
. settings (hosp it a li z ati ons, emergency room or clinic visits, telephone interviews). Deaths and SIDS were 
1 ascertained through April 1999. Hospitalizations due to diabetes, autoimmune disorders, and Mood disor- 
| ders were ascertained through August 1999. 

: In Tables 7 and 8. the rate of local reactions at the Prevnar” injection site is compared at each dose to the 
! DTP or DTaP injection site in the same children. . 

TABLE 7 

Percentage of Subjects Reporting Local Reactions Within 2 Days Following Immunization With 
Prevnar” and OTP-HbOC* Vaccines at 2.4,6, and 12-15 Months of Age* 





Prewar ” DTP- Prewar” DTP- Prewar ”! DTP ’ 
Site HbM Site Site 


imn: 

B 


OTP* 
Site | HbflC 




mm BIlKMWiBIMWWKHi 




Interfered 
with limb 
movement 


mmm 


10.0 18.5 22.2 


* If Hep B vaccine was administered simultaneously, it was administered into the same limb as the 
DTP-HbOC vaccine. If reactions occurred at either or both sites on that limb, the more severe reaction 
was recorded. 

f p<0.05 when Prevnar™ site compared to the DTP-HbOC site using the sign test 


TABLES 

Percentage ol Subjects Reporting Local Reactions Wttbtn 2 Days Following immunization 
_ With Prevnar”* andDTaP Vacdnerf at 2,4,6, and 12-15 Months of Age* _ 



Dos 

*1_1 

1 Dose 2 i 

1 Dose 3 1 

1 Dose 4 1 

■ 

Prevnar” 

Site 

mm 

Prevnar” 

Site 

DTaP 

Sita 

Prevnar” 

Site 

Vj?m 

Prevnar” 

Stta 

F7T| 






4.1 



8.0 


* HbOC was administered in the same limb as Prevnar”. If reactions occurred at either or both sites on 
that limb, the more severe reaction was recorded. 

t If Hep B vaccine was administered simultaneously, it was administered into the same limb as DTaP. If 
reactions occurred at either or both sites on that limb, the more severe reaction was recorded. 
t Subjects may have received DTP or a mixed DTP/DTaP regimen for the primary series. 

Thus, this is the 4th dose of a pertussis vaccine, but not a 4th dose of DTaP. 

§ p<0.05 when Prevnar™ site compared to DTaP site using the sign test. 

Table 9 presents the rates of local reactions in previously unvaccinated older infants and children. 


TABU 9 

Percentage of Subjects Reporting Local Reactions Within 3 Days of Immunization In Infants and 
Children from 7 Months Through 9 Yean of Ago” 


Age a! 1st 
Vaccination 

7-11 Mos. 

12-23 Mos. 

24-35 

Mos. 

36-59 

MOS. 

5-9 

Vb. 


118-12 

118-16 

KTBBD 

118-18 

118-18 

HBB3 

KD3B 


1 1 2 ! 3t 

1 

2 ! 3t 

i 

1 


1 

i 

i 

Number of 
Subjects 

54 i 51 1 24 

81 

76 1 50 

60 

114 

117 

46- 

48 

49 
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. 

Anv 


ITS 


WSM 

25.7 

26.5 

41.3 

EH 


Interfered 
with limb 
movement§ 


1.2 

HH 

3.3 

6.2 

8.5 

no 

20.8 

39.4 


‘ For 118-9,2 of 60 subjects were £24 months of age. 

t For 118*12, dose 3 was administered at IS - 18mos. of age. for 118-16, dose 3 was ad m i ni stered at 
12 -15 mos. of age. 
t For 118-16 and 118-18 ,22 cm. 

§ Tenderness interfering with limb movement 







































































Tables 10 and 11 present the rates of systemic events observed in the efficacy study when Prevnar™ was Table 13 presents the frequencies of systemic reactions in previously unvaccinated older infants and chfldre 
admini s ter ed concomit an tly with DTP or DTaP. 


TABLE 10 

Percentage ot Bobjects* Reporting Systemic Events Within 2 Days Following 
immunization With Prevnar™ or Contrail Vaccina Concorrentty With DTP-HbOC 


Reaction 

ds 

_ 

_£2 


_OS 

tfiJ_ 

_fesfij_1 


[3^3^53 

E5HI1 






R555T1 


m&j 



IJSdrHl 





Fever 








BHI 

KIMuMI 

KM 

MM 

K!M 

MEM 

MM 

K-Hfl 

MEM 

MM 

BKZI5K 

1.3 

KM 

BBM 

1-6* 

_ 53 

R1 

4.5 

m 

BBSMI 

MM 

MM 

MM 

KIM 

KM 

mss 

72.8 

Kiii 

E^5^5S 

MM 

MM 

MM 

MS 

MM 

ESI 

KM 

MM 

CSKHS 

hsb 

MM 

KM 

KliS 

33.3 

Killl 

MM 

MM 

Decreased 
Appetite_ 

24.7 

. 23.6 

22.8 

20.3* 

27.7 

25.6 

33.0 

27.4* 


■MM 

Mill 

khm 

14.4 

K3S 

BUJ 

9.6 

MSS 

Diarrhea 

MM 

KltM 


9.9 

MMI 

10.4 

12.1 

SIM 

Rash or Hives 

0.7 

ma 

0.8 

0.8 

1 , 

1.1 

1.4 



* Approximately 90% ol subjects received prophylactic or therapeutic antipyretics within 
46 hours of each dose. 

t Investigational meningococcal group C conjugate vaccine (MnCC). 
i p<0.05 when Prevnar™ compared to control group using a Chi-Square test 


TABLE 11 

Percentage ol Subjects* Reporting Systemic Events Witbln 2 Days Following 
Immunization With Prevnar™ or Commit Vaccine Concurrently With DTaP 
_ Vaccine at 2. 4,6, and12-15 Months oi Age” _ 


Reaction 
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Ol 


a _2 
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fis 

1 





EH53I1 






mm 

Brmi 




utrziim 



Fever 








_J 

£ 38.(PC 

BUB 

KH1 

KltlM 

MllS 

19.1 __ 

SiilB 

IESl^B 

■tni 

>39.0*C 

0.9 

KM 

2.5 

KillS 

1.7 

IBH^I 

1.3 



MM 

MM 

— 

KEIEB 

MM 

MM 

44.2 

MIS 

E5553SS 

MM 

SHEW 

BR1S 

BM 

19.5 

SIM 


KM 


Mil I 

MM 

KM 

KIK 

MM 

KES 

MTM 

MlS 

Decreased 

Annette 

17.0 

13.5 

17.4 

13.4 

20.7 

13.8§ 

20.5 

23.1 

E3SBM 

1EM 

KM 

16.8 

14.4 

km 

BITS 

4.9 

4.8 

Diarrhea 

BILB 

KM 


9.3 

8.3 

9.4 

11.6 

9.2 

Rash or Hives 

1.4 

M&H 

,3 

1.4 

0.4 



■Ell 


* Approximately 75% of subjects received prophylactic or therapeutic antipyretics within 


46 hours ot each dose. 

t Investigational meningococcal group C conjugate vaccine (MnCC). 

* Most ot these children had received DTP for the primary series. Thus, this is a 4th dose of 
a pertussis vaccine, but not of DTaP. 

§ p<0.05 when Prevnar™ compared to control group using a Chi-Square test. 

Table 12 presents results from a second study (Manufacturing Bridging Study) conducted at Northern 
California and Denver Kaiser sites, in which children were randomized to receive one of three lots of 
Prevnar™ with concomitant vaccines including DTaP, or the same concomitant vaccines alone. Information 
was ascertained by scripted telephone interview, as described above. 


TABLE 12 

Percentage of Subjects* Reporting Systemic Reactions Within 3 Days Following 
Immunization With Prewar™, DTaP, HbOC, Hep B, and IPV vs. Contrott 
_In Manufacturing Bridging Study"_ 


Reaction 

Da 

111 

D 01 

i_2 

DOS! 

i-3 



BBHIK 

Prevnar™ 

MTTHIK 

BTfflSS 



Kim 

KBTM 

N=452 

N=99 

N=445 


Fever 







£38.0*C 

_2L9_ 

10 . 2 * 

_ J3.6 

17.2* 

28.1 

23.6 

>39.0*C 


0.9 

3.8 

0.0 

2.2 

0.0 


_597_ 

60.2 

65.3 

52.5* 

54.2 

Kl^K 

Drowsiness 

B50M 

38.94 

30.3 

31.3 

21.2 

20.2 

Decreased 

Appetite 

19.1 

15.7 

20.6 

11.1* 

20.4 

9.0* 


Approximately 72% of subjects received prophylactic or therapeutic antipyrectics within 
48 hours of each dose. 


t Control group received concomitant vaccines only in the same schedule as the Prevnar™ group (DTaP, 
HbOC at dose 1,2,3; IPV at doses 1 and 2; Hep B at doses 1 and 3). 

X p<0.05 when Prevnar™ compared to control group using fishert Exact test 


TABU 13 

Percentage of Svfajects Reporting Systemic Reaction Within 3 Days ot tinmuntzstioo 
_in Infants and Children iron 7 Months Through 9 Ytais d Apt*_ 
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11-5 

7.C 
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no 

Ml 
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MIS 

ra 

WfM 

4.2 

KM 

17 

BBS 

29.6 

395 

16.7 


MM 

KM 

sh 

MM 

M7M 

KM 

J97 
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SB 


m 

Efl 

BFM 

DH 

SB 

BRIM 

KM 

JU 
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Appetite 
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15.3! 15.0 

30.0 

25.0 

20.8 

167 

23.4 

11.5 
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* For 118-9,2 of 60 subjects were £24 months of age. 

t For 118-12, dose 3 was administered at 15 -18 mos. of age. For 118-16, dose 3 was administered a 
12 -15 mos. ol age. 


Of the 17,066 subjects who received at least one dose of Prevnar™ in the efficacy trial, there were 24 he 
pttalizations (for 29 diagnoses) within 3 days of a dose from October 1995 through April 1998. Diagnos 
were as follows: bronchiolitis (5); congenital anomaly (4); elective procedure. UT1 (3 each); acute gas¬ 
troenteritis. asthma, pneumonia (2 each); aspiration, breath holding, influenza, inguinal hernia repair, oti 
media, febrile seizure, viral syndrome, well child/reassurance (1 each). There were 162 visits to the erne 
gency room (for 182 diagnoses) within 3 days of a dose from October 1995 through April 1998. 
Diagnoses were as follows: febrile illness (20); acute gastroenteritis (19); trauma. URI (16 each): otitis 
media (15); well child (13); irritable child, viral syndrome (10 each); rash (8); croup, pneumonia (6 each 
poisoning/ingestion (5); asthma, bronchiolitis (4 each): febrile seizure, im (3 each); thrush, wheezing, 
breath holding, choking, conjunctivitis, inguinal hernia repair, pharyngitis (2 each); colic, colitis, congest 
heart failure, elective procedure, hives, influenza, ingrown toenail, local swelling, roseola, sepsis (1 each 

One case ot a hypotonic-hyporesponsive episode (HHE) was reported in the efficacy study following 
Prevnar™ and concurrent DTP vaccines in the study period from October 1995 through April 1998. Two 
additional cases of HHE were reported in four other studies and these also occurred m children who 
received Prewar™ concurrently with DTP vaccine. 1 *" 

In the Kaiser efficacy study in which 17,066 children received a total of 55.352 doses of Prevnar™ and 
17,080 children received a total ot 55.387 doses of the control vaccine (investigational meningococcal 
group C conjugate vaccine [MnCC]), seizures were reported in 8 Prevnar™ recipients and 4 control vaci 
recipients within 3 days of immunization from October 1995 through April 1998. Of the 8 Prevnar™ red 
ents, 7 received concomitant DTP-containing vaccines and one received DTaP. Of the 4 control vaccine 
recipients, 3 received concomitant DTP-containing vaccines and one received DTaP.” In the other 4 stuc 
combined, in which 1,102 children were immunized with 3,347 doses of Prevnar™ and 408 children we 
immunized with 1,310 doses ot control vaccine (either investigational meningococcal group C conjugat> 
vaccine [MnCC] or concurrent vaccines), there was one seizure event reported within 3 days of immure 
tion” This subject received Prevnar™ concurrent with DTaP vaccine. 

Twelve deaths (5 SIDS and 7 with dear alternative cause) occurred among subjects receiving Prevnar™ 
which 11 (4 SIDS and 7 with dear alternative cause) occurred in the Kaiser efficacy study from October 
1995 until April 20,1999. In comparison, 21 deaths (8 SIDS, 12 with dear alternative cause and one 
SIDS-tike death in an older child), occurred in the control vaccine group during the same time period in 
efficacy study.”" The number of SIDS deaths in the efficacy study from October 1995 until April 20,19: 
was simitar to or lower than the age and season-adjusted expected rate from the California State data fn 
1995-1997 and are presented in Table 14. 


TABLE 14 

Age and Season Adjusted Comparison ot SIDS Rates In ttw NCKP Efficacy Trial 
With the Expected Rata from the California State Data tor 1998-1997” 


vaccine 

BBBS 

< Two We 
Immun 

eks After 

Izatlon 


BcEH 



Exp. ... 

MM 

_SXD 

Obs 

Exd 

Obs 

-Exp 


EBSMK 

1.06 

1 


2 

MM 

2 

SUM 

4 

Control* 

1.06 

2 

2.09 

3t 

4.28 

3* 

6.08 

8t 


* investigational meningococcal group C conjugate vaedne (MnCC). 
t Does not indude one additional case of SIDS-tike death in a child older than the usual SIDS age 
(448 days). 


In a review ot all hospitalizations that occurred between October 1995 and August 1999 in the efficacy sti 
tor the specific diagnoses of aplastic anemia, autoimmune disease, autoimmune hemolytic anemia, (babe 
mellitus. neutropenia, and thrombocytopenia, the numbers of such cases were either equal to or less that 
the expected numbers based on the 1995 Kaiser Vaedne Safety Data Link (VSD) data set 
Overall, the safety of Prevnar™ was evaluated in a total of five ctinical studies in which 18,168 infants anc 
children received a total of 58,699 doses of vaedne at 2,4,6, and 12-15 months of age. In addition, the 
safety of Prevnar™ was evaluated in 560 children from 4 ancillary studies who started imm unizati on at 7 
months to 9 years of age. Tables 15 and 16 summarize systemic readogenidiy data within 2 or 3 days 
across 4,748 subjects (13,039 infant doses and 1,706 toddler doses) tor whom these data were coQeder 
and according to the pertussis vaedne administered concurrently. 


Fever (2 38.0®C) within 48 hours of a vaccine dose was reported by a greater proportion of subjects who 
received Prevnar™, compared to control (investigational meningococcal group C conjugate vaedne 
[MnCC]). after each dose when administered concurrently with DTP-HbOC or DTaP in the efficacy study. In 
the Manufacturing Bridging Study, fever within 48-72 hours was also reported more commonly after each 
dose compared to infants in the control group who received only recommended vaccines. When adminis¬ 
tered concurrently with OTaP in either study, fever rates among Prevnar™ recipients ranged from 15% to 
34%, and were greatest after the 2nd dose. 







































































































! TABLE 15 

Overall Per cen t ag e ot Doses Associated With Systemic Events Within 2 or 3 Days For 
I Efficacy Study tod All Andltary Stifles When P rev na r ™ Ad min is ter ed To (starts As a P rimar y Serias 
I_ at 2,4, and 6 Months cl Ago** 1111 *_ 


Systemic Evert 

Prevnar™ 
Concurrently With 
OTP-HbOC 
(9.191 Doses!* 

Prevnar™ 
Concurrently With 
DTaP and HbOC 
(3.848 Doseslt 

DTaP and HbOC 
Control 

1538 Doses# 





& sa.trc 

35.6 

21.1 

14.2 

>39.0*0 

3.1 

1.6 

0.4 


69.1 

52.5 

45.2 

Drowsiness 

36.9 

32.9 

27.7 

Restless Sleeo 

25.8 

20.6 

22.3 


24.7 

18.1 

13.6 

V7BBH 

16.2 

13.4 

9,8 

EKiTSHHI 

11.4 

9.6 

4.4 

| Rash or Hives 

0.9 

0.6 

0.3 


: * Total from which reaction data are available varies between reactions from 8,874-9,191 doses. 
Data from studies 118-3,118-7,118-8. 


t Total from .which reaction data are available varies between reactions from 3,121-3,848 doses. 
Data from studies 118-8,118-12,118-16. 

t Total from which reaction data are available varies between reactions from 295-538 doses. 
Data from studies 118-12 and 118-16. 


TABLE 16 

Overall Percentage of Doses Associated With Systemic Events Within 2 or 3 Days For Efficacy 
Study and All Ancillary Studies When Pravnar™ Administered To Toddlers as a 
Fourth Dose At 12 to 15 Months ol Age* 2 


Systemic Event 

Prevnar™ 
Concurrently With 
DTP-HbOC 
(709 Doses)* 

Prevnar™ 
Concurrently With 
DTaP and HbOC 
(270 Doses)t 

Prevnar™ 

Only 

No Concurrent 
Vaccines 
(727 Doses# 

Fever 





41.9 

19.6 

13.4 

>39.0*C 

4.5 

1.5 

1.2 

Irritability 

72.8 

45.9 

45.8 

Drowsiness 

21.3 

17.5 

15.9 

Restless Sleeo 

29.9 

21.2 

21.2 

Decreased Aooetlte 

33.0 

21.1 

18.3 

Vomltino 

9.6 

5.6 

6.3 

Diarrhea 

12.1 

13.7 

12.8 

Rash or Hives 

1.4 

0.7 

1.2 


* Total from which reaction data are available varies between reactions from 706-709 doses. 

Data from study 118-8. 

t Total from which reaction data are available varies between reactions from 269-270 doses. 

Data from studies 118-7 and 118-8. 

$ Total from which reaction data are available varies between reactions from 725-727 doses. 

Data from studies 118-7 and 118-8. 

With vaccines in general, including Prevnar™, it is not uncommon for patients to note within 48 to 72 hours 
at or around the injection site the following minor reactions: edema; pain or tenderness; redness, inflamma¬ 
tion or skin discoloration; mass; or local hypersensitivity reaction. Such local reactions are usually setMimit- 
ed and require no therapy. 

As with other aluminum-containing vaccines, a nodule may occasionally be palpable at the injection site tor 
several weeks.” 

ADVERSE EVENT REPORTING 

Any suspected adverse events following immunization should be reported by the healthcare professional to 
the US Department of Health and Human Services (DHHS). The National Vaccine Injury Compensation 
Program requires that the manufacturer and lot number of the vaccine administered be recorded by the 
healthcare professional in the vaccine recipient's permanent medical record (or in a permanent office log or 
file), along with the date of administration of the vaccine and the name, address, and title of the person 
administering the vaccine. 

The US DHHS has established the Vaccine Adverse Event Reporting System (VAERS) to accept all reports ol 
suspected adverse events after the administration of any vaccine including, but not limited to, the reporting 
of events required by the National Childhood Vaccine Injury Act of 1986. The FDA web site is: 
httpyAwww.fda.gov/cber/vaers/vaers.htm. 

The VAERS toll-free number for VAERS forms and information is 800-822-7967.* 

DOSAGE AND ADMINISTRATION 

For Intramuscular Injection only. Do not Inject intravenously. 

The dose ts 0.5 mL to be given intramuscularly. 

Since this product Is a suspension containing an adjuvant, shake vigorously Immediately prior to use 
to obtain a uniform suspension In the vaccine container. The vaccine should not be used II It cannot be 
resuspended. 

After shaking, the vaccine is a homogeneous, white suspension. 

Parenteral drug products should be inspected visually for particulate matter and discoloration prior to 
administration {see DESCRIPTION). This product should not be used if particulate matter or discoloration is 
found. 

The vaccine should be injected intramuscutarty. The preferred sites are the anterolateral aspect of the thigh 
in infants or the deltoid muscle of the upper arm in toddiers and young children. The vaccine should not be 
injected in the gluteal area or areas where there may be a major nerve trunk and/or Wood vessel. Before 
injection, the skin at the injection site should be cleansed and prepared with a suitable germicide. After 
insertion of the needle, aspirate and wait to see if any blood appears in the syringe, which wiD help avoid 
inadvertent injection into a blood vessel. If blood appears, withdraw the needle and prepare for a new injec¬ 
tion al another site. 

Vaccine Schedule 

For infants, the immunization series of Prevnar™ consists of three doses of 0.5 mL each, at approximately 
2-month intervals, followed by a fourth dose of 05 mL at 12-15 months of age. The customary age for the 
first dose is 2 months of age. but it can be given as young as 6 weeks of age. The reco mm ended dosing 
interval is 4 to 8 weeks. The fourth dose should be ad mini stered at least 2 months after the third dose. 


Previously Unvscdnsttd Older Intacta and Children 

For previously unvacanated older infants and children, who are beyond the age of the routine infant schec 
uie. the following schedule appfies;* 


Age et First Dose 

Total Number of 0.5 mL Doses 

7-11 months of age 

3* 

12-23 months ol aoe 

2t 




* 2 doses at least 4 weeks apart; third dose after the one-year birthday, separated from the second dose t 
at least 2 months, 
t 2 doses at least 2 months apart 


(See CLINICAL PHARMACOLOGY section tor the limited available immunogenidty data and ADVERSE 
EVENTS section for limited safety data corresponding to the previously noted vaccination schedule for o*dt 
children). 

Safety and immunogenidty data are either limited or not available tor children in specific high risk groups 
for invasive pneumococcal disease (e.g. persons with sickle cell disease, asplenia, HIV-infected). 

HOW SUPPLIED 

Vial, 1 Dose (5 per package) - NDC 0005-197(^67 

CPT Code 90669 

STORAGE 

DO NOT FREEZE. STORE REFRIGERATED, AWAY FROM FREEZER COMPARTMENT, AT 2°C TO 8®C 
(36^ TO 46*?). 
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Pneumococcal 7-valent Conjugate Vaccine (Diphtheria CRM 197 Protein) 

Trevnar ” 

only 

For Intramuscular Injection Only 
DESCRIPTION 

Prevnar™, Pneumococcal 7-valent Conjugate Vaccine (Diphtheria CRM 197 Protein), is a sterile solu¬ 
tion of saccharides, of the capsular antigens of Streptococcus pneumoniae serotypes 4,6B, 9V, 14, 
18C, 19F, and 23F individually conjugated to diphtheria CRM 197 protein. Each serotype is grown in 
soy peptone broth. The individual polysaccharides are purified through centrifugation, precipitation, 
ultrafiltration, and column chromatography. The polysaccharides are chemically activated to make 
saccharides which are directly conjugated to the protein carrier CRM 197 to form the glycoconjugate. 
This is effected by reductive amination. CRM 197 is a nontoxic variant of diphtheria toxin isolated 
from cultures of Corynebacterium diphtheriae strain C7 (0197) grown in a casamino acids and 
yeast extract-based medium. CRM 197 is purified through ultrafiltration, ammonium sulfate precipita¬ 
tion, and ion-exchange chromatography. The individual glycoconjugates are purified by ultrafiltra¬ 
tion and column chromatography and are analyzed for saccharide to protein ratios, molecular size, 
free saccharide, and free protein. 

The individual glycoconjugates are compounded to formulate the vaccine, Prevnar™. Potency of the 
formulated vaccine is determined by quantification of each of the saccharide antigens, and by the 
saccharide to protein ratios in the individual glycoconjugates. 

Prevnar™ is manufactured as a liquid preparation. Each 0.5 mL dose is formulated to contain: 2 pg 
of each saccharide for serotypes 4,9V, 14,18C, 19F, and 23F, and 4 pg of serotype 6B per dose (16 
pg total saccharide): approximately 20 pg of CRM 197 carrier protein; and 0.125 mg of aluminum per 
0.5 mL dose as aluminum phosphate adjuvant. 

After shaking, the vaccine is a homogeneous, white suspension. 

CLINICAL PHARMACOLOGY 

S. pneumoniae is an important cause of morbidity and mortality in persons of all ages worldwide. 
The organism causes invasive infections, such as bacteremia and meningitis, as well as pneumonia 
and upper respiratory tract infections including otitis media and sinusitis. In children older than 1 
month, S. pneumoniae is the most common cause of invasive disease.’ Data from community- 
based studies performed between 1986 and 1995, indicate that the overall annual incidence of inva¬ 
sive pneumococcal disease in the United States is an estimated 10 to 30 cases per 100,000 per¬ 
sons, with the highest risk in children aged less than or equal to 2 years of age (140 to 160 cases 
per 100,000 persons).” 06 Children in group child care have an increased risk for invasive pneumo¬ 
coccal disease. 76 Immunocompromised individuals with neutropenia, asplenia, sickle cell disease, 
disorders of complement and humoral immunity, human immunodeficiency virus (HIV) infections 
or chronic underlying disease are also at increased risk for invasive pneumococcal disease. 6 S. 
pneumoniae is the most common cause of bacterial meningitis in the United States.' The annual 
incidence of pneumococcal meningitis in children between 1 to 23 months of age is approximately 
7 cases per 100,000 persons.' Pneumococcal meningitis in childhood has been associated with 8% 
mortality and may result in neurological sequelae (25%) and hearing loss (32%) in survivors. 9 
S. pneumoniae is an important cause of acute otitis media, identified in 20 to 40% of middle ear 
fluid cultures.' 0 " The seven serotypes account for approximately 60% of acute otitis media due to 
S. pneumoniae (12-24% of all acute otitis media).' 2 The exact contribution of S. pneumoniae to 
childhood pneumonia is unknown, as it is often not possible to identify the causative organisms. In 
studies of children less than 5 years of age with community-acquired pneumonia, where diagnosis 



was attempted using serological methods, antigen testing, or culture data, 30% of cases were clas¬ 
sified as bacterial pneumonia, and 70% of these (21% of total community-acquired pneumonia) 
were found to be due to S. pneumoniae.™* 

In the past decade the proportion of S. pneumoniae isolates resistant to antibiotics has been on the 
rise in the United States and worldwide. In a multi-center US surveillance study, the prevalence of 
penicillin and cephalosporin-nonsusceptible (intermediate or high level resistance) invasive disease 
isolates from children was 21% (range < 5% to 38% among centers), and 9.3% (range 0-18%), 
respectively. Over the 3-year surveillance period (1993-1996), there was a 50% increase in peni- 
cillin-nonsusceptible S. pneumoniae (PNSP) strains and a three-fold rise in cephalosporin-nonsus¬ 
ceptible strains.* Although generally less common than PNSP, pneumococci resistant to macrolides 
and trimethoprin-sulfazoxole have also been observed. 4 Day care attendance, a history of ear infec¬ 
tion, and a recent history of antibiotic exposure, have also been associated with invasive infections 
with PNSP in children 2 months to 59 months of age. 7 * There has been no difference in mortality 
associated with PNSP strains.*-* However, the American Academy of Pediatrics (AAP) revised the 
antibiotic treatment guidelines in 1997 in response to the increased prevalence of antibiotic-resis¬ 
tant pneumococci” 

Approximately 90 serotypes of S. pneumoniae have been identified based on antigenic differences 
in their capsular polysaccharides. The distribution of serotypes responsible for disease differ with 
age and geographic location. 1 * 

Serotypes 4,6B, 9V, 14,18C, 19F, and 23F have been responsible for approximately 80% of inva¬ 
sive pneumococcal disease in children < 6 years of age in the United States. 17 These 7 serotypes 
also accounted for 74% of PNSP and 100% of pneumococci with high level penicillin resistance 
isolated from children < 6 years with invasive disease during a 1993-1994 surveillance by the 
Centers for Disease Control. 17 

Results of Clinical Evaluations 
Efficacy 

Efficacy was assessed in a randomized, double-blinded clinical trial in a multiethnic population at 
Northern California Kaiser Permanente (NCKP), beginning in October 1995, in which 37,816 infants 
were randomized to receive either Prevnar™ or a control vaccine (an investigational meningococcal 
group C conjugate vaccine (MnCCj) at 2,4,6, and 12-15 months of age. Prevnar™ was adminis¬ 
tered to 18,906 children and the control vaccine to 18,910 children. Routinely recommended vac¬ 
cines were also administered which changed during the trial to reflect changing AAP and Advisory 
Committee on Immunization Practices (ACIP) recommendations. A planned interim analysis was 
performed upon accrual of 17 cases of invasive disease due to vaccine-type S. pneumoniae (August 
1998). Ancillary endpoints for evaluation of efficacy against pneumococcal disease were also 
assessed in this trial. 

Efficacy against invasive disease: Invasive disease was defined as isolation and identification of S. 
pneumoniae from normally sterile body sites in children presenting with an acute illness consistent 
with pneumococcal disease. Weekly surveillance of listings of cultures from the NCKP Regional 
Microbiology database was conducted to assure ascertainment of all cases. The primary endpoint 
was efficacy against invasive pneumococcal disease due to vaccine serotypes. The per protocol 
analysis of the primary endpoint included cases which occurred > 14 days after the third dose. The 
intent-to-treat (ITT) analysis included all cases of invasive pneumococcal disease due to vaccine 
serotypes in children who received at least one dose of vaccine. Secondary analyses of efficacy 
against all invasive pneumococcal disease, regardless of serotype, were also performed according 
to these same per protocol and ITT definitions. Results of these analyses are presented in Table 1. 



TABLE 1 

Efficacy of Prevnar™ Against invasive Disease Due to S. pneumoniae 
in Cases Accrued From October 15,1995 Through August 20,1998 ,, M 



Prevnar™ 

Control* 

Efficacy 

95% Cl 

Number of Cases 

Number of Cases 

Vaccine serotypes 





Per protocol 

0 

17 

100 % 

75.4,100 

Intent-to-treat 

0 

22 

100 % 

81.7,100 

All pneumococcal serotypes 





Per protocol 

2 

^ 20 

90.0% 

58.3, 98.9 

Intent-to-treat 

3 

27f 

88.9% 

63.8, 97.9 


* Investigational meningococcal group C conjugate vaccine (MnCC). 
t Includes one case in an immunocompromised subject. 

All 22 cases of invasive disease due to vaccine serotype strains in the ITT population were bac- 
teremic. In addition, the following diagnoses were also reported: meningitis (2), pneumonia (2) 
and cellulitis ( 1 ). ' " 

Preliminary efficacy data through an extended follow-up period to April 20,1999, resulted in a 
similar efficacy estimate (Per protocol: 1 case in Prevnar™ group, 39 cases in control group' ITT' 
3 cases in Prevnar™ group, 49 cases in the control group). 

Immunogenicity 
Routine Schedule 

Subjects from a subset of selected study sites in the NCKP efficacy study were approached for 
participation in the immunogenicity portion of the study on a volunteer basis. Immune responses 
following three or four doses of Prevnar™ or the control vaccine were evaluated in children who 
received either concurrent Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed and 
Haemophilus b Conjugate Vaccine (Diphtheria CRM 197 Protein Conjugate), (DTP-HbOC) or 
Diphtheria and Tetanus Toxoids and Acellular Pertussis Vaccine Adsorbed (DTaP), and 
Haemophilus b Conjugate Vaccine (Diphtheria CRM 197 Protein Conjugate), (HbOC) vaccines at 2 
4, and 6 months of age. The use of Hepatitis B (Hep B), Oral Polio Vaccine (OPV), Inactivated ’ 
Polio Vaccine (IPV), Measles-Mumps-Rubella (MMR), and Varicella vaccines were permitted 
according to the AAP and ACIP recommendations. 


Table 2 presents the geometric mean concentrations (GMC) of pneumococcal antibodies follow¬ 
ing the third and fourth doses of Prevnar™ or the control vaccine when administered concurrently 
with DTP-HbOC vaccine in the efficacy study. 

TABLE 2 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Following the 
Third and Fourth Doses of Prevnar™ or Control* When Administered Concurrently 
_With DTP-HbOC in the Efficacy Study 1 ’ 


Serotype 

Post dose 3 GMCf 
(95% Cl for Prevnar™) 

Post dose 4 GMC$ 

(95% Cl for Prevnar™) 


Prevnar™§ 

Control* 

Prevnar™§ 

Control* 


N=88 

N=92 

N=68 

N=61 

4 

1.46 

(1.19,1.78) 

0.03 

2.38 

(1.88, 3.03) 

0.04 

6 B 

4.70 

(3.59, 6.14) 

0.08 

14.45 

(11.17,18.69) 

0.17 

9V 

1.99 

(1.64,2.42) 

0.05 

3.51 

(2.75,4.48) 

0.06 

14 

4.60 

(3.70, 5.74) 

0.05 

6.52 

(5.18, 8.21) 

0.06 

18C 

2.16 

(1.73,2.69) 

0.04 

3.43 

(2.70,4.37) 

0.07 

19F 

1.39 

(1.16,1.68) 

0.09 

2.07 

(1.66, 2.57) 

0.18 

23F 

1.85 

(1.46,2.34) 

0.05 

3.82 

(2.85, 5.11) 

0.09 


* Control was investigational meningococcal group C conjugate vaccine (MnCC). 
t Mean age of Prevnar™ group was 7.8 months and of control group was 7.7 months. 

N is slightly less for some serotypes in each group. 
t Mean age of Prevnar™ group was 14.2 months and of control group was 14.4 months. 

N is slightly less for some serotypes in each group. 

§ pcO.OOl when Prevnar™ compared to control for each serotype using a Wilcoxon's test. 









































In another randomized study (Manufacturing Bridging Study, 118-16), immune responses were 
evaluated following three doses of Prevnar™ administered concomitantly with DTaP and HbOC 
vaccines at 2,4, and 6 months of age, IPV at 2 and 4 months of age, and Hep B at 2 and 6 
months of age. The control group received concomitant vaccines only. Table 3 presents the 
immune responses to pneumococcal polysaccharides observed in both this study and in the sub¬ 
set of subjects from the efficacy study that received concomitant DTaP and HbOC vaccines. 

TABLE 3 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Following the 
Third Dose of Prevnar™ or Control* When Administered Concurrently With DTaP 
and HbOC in the Efficacy Studyf and Manufacturing Bridging Study 19 ’*° 



Efficacy Study 

Manufacturing Bridging Study 

Serotype 

Post dose 3 GMC$ 

(95% Cl for Prevnar™) 

Post dose 3 GMC§ 

(95% Cl for Prevnar™) 


Prevnar™ 11 

Control* 

Prevnar™ 11 

Control* 


N=32 

N=32 

N=159 

N=83 

4 

1.47 

(1.08, 2.02) 

0.02 

2.03 

(1.75, 2.37) 

0.02 

6 B 

2.18 

(1.20, 3.96) 

0.06 

2.97 

(2.43, 3.65) 

0.07 

9V 

1.52 

(1.04,2.22) 

0.04 

1.18 

(1.01,1.39) 

0.04 

14 

5.05 

(3.32, 7.70) 

0.04 

4.64 

(3.80, 5.66) 

0.04 

18C 

2.24 

(1.65, 3.02) 

0.04 

1.96 

(1.66, 2.30) 

0.04 

19F 

1.54 

(1.09, 2.17) 

0.10 

1.91 

(1.63,2.25) 

0.08 

23F 

1.48 

(0.97, 2.25) 

0.05 

1.71 

(1.44, 2.05) 

0.05 


* Control in efficacy study was investigational meningococcal group C conjugate vaccine (MnCC) 
and in Manufacturing Bridging Study was concomitant vaccines only, 
f Sufficient data are not available to reliably assess GMCs following 4 doses of Prevnar™ 
when administered with DTaP in the NCKP efficacy study. 

4 Mean age of the Prevnar™ group was 7.4 months and of the control group was 7.6 months. 

N is slightly less for some serotypes in each group. 

§ Mean age of the Prevnar™ group and the control group was 7.2 months. 

II p<0.001 when Prevnar™ compared to control for each serotype using a Wilcoxon's test in the 
efficacy study and two-sample t-test in the Manufacturing Bridging Study. 

In all studies in which the immune responses to Prevnar™ were contrasted to control, a signifi¬ 
cant antibody response was seen to all vaccine serotypes following three or four doses, although 
geometric mean concentrations of antibody varied among serotypes. ,4 - ,9 - 20 - 2 '- a2U4 - 25 The minimum 




































serum antibody concentration necessary for protection against invasive pneumococcal disease 
has not been determined for any serotype. 

Prevnar™ induces functional antibodies to all vaccine serotypes, as measured by opsonophago- 
cytosis following three doses “ 

Previously Unvaccinated Older Infants and Children 

To determine an appropriate schedule for children 7 months of age or older at the time of the first 
immunization with Prevnar™, 483 children in 4 ancillary studies received Prevnar™ at various 
schedules. GMCs attained using the various schedules among older infants and children were com¬ 
parable to immune responses of children, who received concomitant DTaP, in the NCKP efficacy 
study (118-8) after 3 doses for most serotypes, as shown in Table 4. These data support the sched¬ 
ule for previously unvaccinated older infants and children who are beyond the age of the infant 
schedule. For usage in older infants and children see DOSAGE AND ADMINISTRATION. 


TABLE 4 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Following Immunization 
of Children From 7 Months Through 9 Years of Age With Prevnar™ ■ 


Age group, 
Vaccinations 

Study 

Sample 

Size(s) 

■ 

6 B 

9V 

14 

18C 

19F 

23F 

7-11 mo. 3 doses 

118-12 

22 

2.34 

3.66 

2.11 

9.33 

2.31 

1.60 

2.50 


118-16 

39 

3.60 

4.63 

2.04 

5.48 

1.98 

2.15 

1.93 

12-17 mo. 2 doses 

118-15* 

82-84f 

3.91 

4.67 

1.94 

6.92 

2.25 

3.78 

3.29 


118-18 

33 

7.02 

4.25 

3.26 

6.31 

3.60 

3.29 

2.92 

18-23 mo. 2 doses 

118-15* 

52-54f 

3.36 

4.92 

1.80 

6.69 

2.65 

3.17 

2.71 


118-18 

45 

6.85 

3.71 

3.86 

6.48 

3.42 

3.86 

2.75 

24-35 mo. 1 dose 

118-18 

53 

5.34 

2.90 

3.43 

1.88 

3.03 

4.07 

1.56 

36-59 mo. 1 dose 

118-18 

52 

6.27 

6.40 

4.62 

5.95 

4.08 

6.37 

2.95 

5-9 yrs. 1 dose 

118-18 

101 

6.92 

20.84 

7.49 

19.32 

6.72 

12.51 

11.57 

118-8, DTaP 

Post dose 3 

31-32f 

1.47 

2.18 

1.52 

5.05 

2.24 

1.54 

1.48 


Bold = GMC not inferior to 118-8, DTaP post dose 3 (one-sided lower limit of the 95% Cl of 
GMC ratio > 0.50). 

* Study in Navajo and Apache populations, 
t Numbers vary with serotype. 

INDICATIONS AND USAGE 

Prevnar™ is indicated for active immunization of infants and toddlers against invasive disease 
caused by S. pneumoniae due to capsular serotypes included in the vaccine (4,6B, 9V, 14,18C, 
19F, and 23F). The routine schedule is 2,4, 6, and 12-15 months of age. For additional informa¬ 
tion on usage, see DOSAGE AND ADMINISTRATION. 

This vaccine is not intended to be used for treatment of active infection. 

As with any vaccine, Prevnar™ may not protect 100% of individuals receiving the vaccine. 
CONTRAINDICATIONS 

Hypersensitivity to any component of the vaccine, including diphtheria toxoid, is a contraindica¬ 
tion to use of this vaccine. 

The decision to administer or delay vaccination because of a current or recent febrile illness depends 
largely on the severity of the symptoms and their etiology. Although a severe or even a moderate 

















































































febrile illness is sufficient reason to postpone vaccinations, minor illnesses, such as a mild upper res- 
piratory infection with or without low-grade fever, are not generally contraindications”* 

WARNINGS 

THIS VACCINE WILL NOT PROTECT AGAINST S. PNEUMONIAE DISEASE OTHER THAN THAT 
CAUSED BY THE SEVEN SEROTYPES INCLUDED IN THE VACCINE, NOR WILL IT PROTECT 
AGAINST OTHER MICROORGANISMS THAT CAUSE INVASIVE INFECTION SUCH AS BAC¬ 
TEREMIA AND MENINGITIS. 

This vaccine should not be given to infants or children with thrombocytopenia or any coagulation 
disorder that would contraindicate intramuscular injection unless the potential benefit clearly out¬ 
weighs the risk of administration. If the decision is made to administer this vaccine to children 
with coagulation disorders, it should be given with caution. (See DRUG INTERACTIONS). 
Immunization with Prevnar™ does not substitute for routine diphtheria immunization. 

Healthcare professionals should prescribe and/or administer this product with caution to patients 
with a possible history of latex sensitivity since the packaging contains dry natural rubber. 
PRECAUTIONS 

Prevnar™ is for intramuscular use only. Prevnar™ SHOULD UNDER NO CIRCUMSTANCES BE 
ADMINISTERED INTRAVENOUSLY. The safety and immunogenicity for other routes of administra¬ 
tion (e.g. subcutaneous) have not been evaluated. 

General 

CARE IS TO BE TAKEN BY THE HEALTHCARE PROFESSIONAL FOR THE SAFE AND EFFECTIVE 
USE OF THIS PRODUCT. 

1. PRIOR TO ADMINISTRATION OF ANY DOSE OF THIS VACCINE, THE PARENT OR GUARDIAN 
SHOULD BE ASKED ABOUT THE PERSONAL HISTORY, FAMILY HISTORY, AND RECENT HEALTH STA¬ 
TUS OF THE VACCINE RECIPIENT. THE HEALTHCARE PROFESSIONAL SHOULD ASCERTAIN PREVI¬ 
OUS IMMUNIZATION HISTORY, CURRENT HEALTH STATUS, AND OCCURRENCE OF ANY SYMP¬ 
TOMS AND/OR SIGNS OF AN ADVERSE EVENT AFTER PREVIOUS IMMUNIZATIONS IN THE CHILD 
TO BE IMMUNIZED, IN ORDER TO DETERMINE THE EXISTENCE OF ANY CONTRAINDICATION TO 
IMMUNIZATION WITH THIS VACCINE AND TO ALLOW AN ASSESSMENT OF RISKS AND BENEFITS. 

2. BEFORE THE ADMINISTRATION OF ANY BIOLOGICAL, THE HEALTHCARE PROFESSIONAL 
SHOULD TAKE ALL PRECAUTIONS KNOWN FOR THE PREVENTION OF ALLERGIC OR ANY OTHER 
ADVERSE REACTIONS. This should include a review of the patient’s history regarding possible sen¬ 
sitivity; the ready availability of epinephrine 1:1000 and other appropriate agents used for control of 
immediate allergic reactions; and a knowledge of the recent literature pertaining to use of the biologi¬ 
cal concerned, including the nature of side effects and adverse reactions that may follow its use. 

3. Children with impaired immune responsiveness, whether due to the use of immunosuppres¬ 
sive therapy (including irradiation, corticosteroids, antimetabolites, alkylating agents, and cyto¬ 
toxic agents), a genetic defect, HIV infection, or other causes, may have reduced antibody 
response to active immunization. 27 -* 429 (See DRUG INTERACTIONS). 

4. The use of pneumococcal conjugate vaccine does not replace the use of 23-valent pneumo¬ 
coccal polysaccharide vaccine in children > 24 months of age with sickle cell disease, asple¬ 
nia, HIV infection, chronic illness or who are immunocompromised. Data on sequential vacci¬ 
nation with Prevnar™ followed by 23-valent pneumococcal polysaccharide vaccine are limited. 

In a randomized study, 23 children > 2 years of age with sickle cell disease were administered 
either 2 doses of Prevnar™ followed by a dose of polysaccharide vaccine or a single dose of 
polysaccharide vaccine alone. In this small study, safety and immune responses with the com¬ 
bined schedule were similar to polysaccharide vaccine alone. 30 

5. Since this product is a suspension containing an aluminum adjuvant, shake vigorously imme¬ 
diately prior to use to obtain a uniform suspension prior to withdrawing the dose. 



6 . A separate sterile syringe and needle or a sterile disposable unit should be used for each indi¬ 
vidual to prevent transmission of hepatitis or other infectious agents from one person to 
another. Needles should be disposed of properly and should not be recapped. 

7. Special care should be taken to prevent injection into or near a blood vessel or nerve. 

8 . Healthcare professionals should prescribe and/or administer this product with caution to patients 
with a possible history of latex sensitivity since the packaging contains dry natural rubber. 

Information for Parents or Guardians 

Prior to administration of this vaccine, the healthcare professional should inform the parent, 
guardian, or other responsible adult of the potential benefits and risks to the patient (see 
ADVERSE REACTIONS and WARNINGS sections), and the importance of completing the immu¬ 
nization series unless contraindicated. Parents or guardians should be instructed to report any 
suspected adverse reactions to their healthcare professional. The healthcare professional should 
provide vaccine information statements prior to each vaccination. 

DRUG INTERACTIONS 

Children receiving therapy with immunosuppressive agents (large amounts of corticosteroids, 
antimetabolites, alkylating agents, cytotoxic agents) may not respond optimally to active immu¬ 
nization (See PRECAUTIONS, General). 

As with other intramuscular injections, Prevnar™ should be given with caution to children on anti¬ 
coagulant therapy. 

Simultaneous Administration with Other Vaccines 

During clinical studies, Prevnar™ was administered simultaneously with DTP-HbOC or DTaP and 
HbOC, OPV or IPV, Hep B vaccines, MMR, and Varicella vaccine. Thus, the safety experience with 
Prevnar™ reflects the use of this product as part of the routine immunization schedule. 19 - 20 *** 

The immune response to routine vaccines when administered with Prevnar™ (at separate sites) 
was assessed in 3 clinical studies in which there was a control group for comparison. Results for 
the concurrent immunizations in infants are shown in Table 5 and for toddlers in Table 6. 
Enhancement of antibody response to HbOC in the infant series was observed. Some suppression 
of Haemophilus influenzae type b (Hib) response was seen at the 4th dose, but over 97% of chil¬ 
dren achieved titers > 1 pg/mL. Although some inconsistent differences in response to pertussis 
antigens were observed, the clinical relevance is unknown. The response to 2 doses of IPV given 
concomitantly with Prevnar™, assessed 3 months after the second dose, was equivalent to con¬ 
trols for poliovirus Types 2 and 3, but lower for Type 1. MMR and Varicella immunogenicity data 
from controlled clinical trials with concurrent administration of Prevnar™ are not available. 



TABLE 5 

Concurrent Administration of Prevnar™ With Other Vaccines to Infants in 

Non-Efficacy Studies"- 21 


Antigen* 

CMC* 

% Responderst 

Study 

Vaccine 

Schedule* 

N 


Prevnar™ 

Control§ 

Prevnar™ 

Control§ 


(mo.) 

Prevnar™ 

Control§ 

Hib 

6.2 

4.4 

99.5, 88.3 

97.0,88.1 

118-12 

2,4,6 

214 

67 

Diphtheria 

0 : 9 

0.8 

.1.00 

97.0 





Tetanus 

3.5 

4.1" 

100 

100 





PT 

19.1 

17.8 

74.0 

69.7 





FHA 

43.8 

46.7 

66.4 

69.7 





Pertactin 

40.1 

50.9 

65.6 

77.3 





Fimbriae 2 

3.3 

4.2 

44.7 

62.5" 





Hib 

11.9 

7.8" 

100, 96.9 

98.8, 92.8 

118-16 

2,4,6 

159 

83 

Hep B 

— 

— 

99.4 

r 96.2 

118-16 

0,2,6 

156 

80 

IPV Type 1 

— 

— 

89.0 

93.6H 

118-16 

2.4 

156 

80 

Type 2 

— 

— 

94.2 

93.6 





Type 3 

— 

— 

83.8 

80.8 






* Hib vaccine was HibTITER®, DTaP vaccine was Acel-lmune®. Hib (ug/mLV Dip Tet (ILI/mLV 
Pertussis Antigens (PT, FHA, Rn, Fim) (units/mL). 1 ' 

T Responders = Hib (>0.15 pg/mL, >1.0 pg/mL); Dip, Tet (>0.1 lU/mL); Pertussis Antigens (PT 
FHA, Ptn, Fim) [4-fold rise]; IPV (>1:10); Hep B (>10 mlll/mL). v ’ 

J Schedule for concurrently administered vaccines; Prevnar™ administered at 2,4, 6 mos.- blood 
for antibody assessment attained 1 month after third dose, except for IPV (3 months post¬ 
immunization). 

§ Concurrent vaccines only. 

II p<0.05 when Prevnar™ compared to control group using the following tests: ANCOVA for GMCs 
in 118-12; ANOVA for GMCs in 118-16; and Fisher's Exact test for % Responders in 118-12 
II Lower bound of 90% Cl of difference >10%. 


TABLE 6 

Concurrent Administration of Prevnar™ With Other Vaccines to Toddlers in a 

Non-Efficacy Study 22 


Antigen* 

GMC* 

% Responderst 

Study* 

Vaccine 

Schedule§ 

N 


Prevnar™ 

Control 11 

Prevnar™ 

Control 11 


(mo.) 

Prevnar™ 

LtfjTjlj7j]U 

Hib 

22.7 

47.9H 

100, 97.9 


118-7 

12-15 

47 

26 

Diphtheria 

2.0 

3.211 

-.100 

100 





Tetanus 

14.4 

18.8 

100 

100 





PT 

68.6 

121.211 

68.1 

73.1 





FHA 

29.0 

48.2H 

68.1 

84.6 





Pertactin 

84.4 

83.0 

83.0 

96.2 





Fimbriae 2 

5.2 

3.8 

63.8 

50.0 






* Hib vaccine was HibTITER®, DTaP vaccine was Acel-lmune®. Hib (pg/mL); Dip, Tet (lU/mL); 

Pertussis Antigens (PT, FHA, Ptn, Fim) (units/mL). 
t Responders = Hib (>0.15 pg/mL, >1.0 pg/mL); Dip, Tet (>0.1 IIJ/mL); Pertussis Antigens (PT, 
FHA, Ptn, Fim) [4-fold rise]. 

$ Children received a primary series of DTP-HbOC (Tetramune®). 

§ Blood for antibody assessment obtained 1 month after dose. 

II Concurrent vaccines only. 

11 p<0.05 when Prevnar™ compared to control group using a two-sample t-test. 
CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 

Prevnar™ has not been evaluated for any carcinogenic or mutagenic potential, or impairment of fertility. 

PREGNANCY 

Pregnancy Category C 

Animal reproductive studies have not been conducted with this product. It is not known whether 
Prevnar™ can cause fetal harm when administered to a pregnant woman or whether it can affect 
reproductive capacity. This vaccine is not recommended for use in pregnant women. 

Nursing Mothers 

It is not known whether vaccine antigens or antibodies are excreted in human milk. This vaccine 
is not recommended for use in a nursing mother. 

PEDIATRIC USE 

Prevnar™ has been shown to be usually well-tolerated and immunogenic in infants. The safety 
and effectiveness of Prevnar™ in children below the age of 6 weeks have not been established. 
Immune responses elicited by Prevnar™ among infants born prematurely have not been studied. 
See DOSAGE AND ADMINISTRATION for the recommended pediatric dosage. 

GERIATRIC USE 

This vaccine is NOT recommended for use in adult populations. It is not to be used as a substi¬ 
tute for the pneumococcal polysaccharide vaccine, in geriatric populations. 

ADVERSE REACTIONS 

The majority of the safety experience with Prevnar™ comes from the NCKP Efficacy Trial in which 
17,066 infants received 55,352 doses of Prevnar™, along with other routine childhood vaccines 
through April 1998 (see CLINICAL PHARMACOLOGY section). The number of Prevnar™ recipi- 




















ents in the safety analysis differs from the number included in the efficacy analysis due to the dif¬ 
ferent lengths of follow-up for these study endpoints. Safety was monitored in this study using 
several modalities. Local reactions and systemic events occurring within 48 hours of each dose 
of vaccine were ascertained by scripted telephone interview on a randomly selected subset of 
approximately 3,000 children in each vaccine group. The rate of relatively rare events requiring 
medical attention was evaluated across all doses in all study participants using automated data¬ 
bases. Specifically, rates of hospitalizations within 3,14,30, and 60 days of immunization, and of 
emergency room visits within 3,14, and 30 days of immunization were assessed and compared 
between vaccine groups for each diagnosis. Seizures within 3 and 30 days of immunization were 
ascertained across multiple settings (hospitalizations, emergency room or clinic visits, telephone 
interviews). Deaths and SIDS were ascertained through April 1999. Hospitalizations due to dia¬ 
betes, autoimmune disorders, and blood disorders were ascertained through August 1999. 

In Tables 7 and 8, the rate of local reactions at the Prevnar™ injection site is compared at each 
dose to the DTP or DTaP injection site in the same children. 


TABLE 7 

Percentage of Subjects Reporting Local Reactions Within 2 Days Following Immunization 
With Prevnar™ and DTP-HbOC* Vaccines at 2, 4, 6, and 12-15 Months of Age 1 ’ 


Reaction 

Dose 1 

Dose 2 

Dose 3 

Dose 4 


Prevnar™ 

DTP- 

HbOC 

Sitef 

Prevnar™ 

§§ 

Prevnar™ 

ESI 

Prevnar™ 


Site 

Site 

Site 

Site 


N=2890 

N=2890 

N=2725 

N=2725 

N=2538 

N=2538 

N=599 

N=599 

Erythema 









Any 


21.9 

14.3 

25.1 

15.2 

26.5 

12.7 

23.4 

> 2.4 cm 

1.2 

4.6 

1.0 

2.9 

2.0 

m 

1.7 

6.4 

Induration 









Any 

10.9 

22.4 

12.3 

23.0 

12.8 

r~23.3 

11.4 

20.5 

> 2.4 cm 

2.6 

7.2 

2.4 

5.6 

2.9 

6.7 

2.8 

7.2 

Tenderness 









Any 

28.0 

36.4 

25.2 

30.5 

25.6 

32.8 

36.5 

45.1 

Interfered 
with limb 
movement 

7.9 

10.7 

7.4 

8.4 

7.8 

10.0 

18.5 

22.2 


* If Hep B vaccine was administered simultaneously, it was administered into the same limb as 
the DTP-HbOC vaccine. If reactions occurred at either or both sites on that limb, the more 
severe reaction was recorded. 

t p<0.05 when Prevnar™ site compared to the DTP-HbOC site using the sign test. 



















































TABLE 8 

Percentage of Subjects Reporting Local Reactions Within 2 Days Following Immunization 
With Prevnar™* and DTaP Vaccinesf at 2,4, 6, and 12-15 Months of Age” 


Reaction 


Erythema 


Any 


> 2.4 cm 


Induration 


Tenderness 


Any 


Dose 1 


Dose 2 


Dose 3 



Prevnar™ 

DTaP 

Prevnar™ 

DTaP 

Prevnar™ 

DTaP 

Prevnar™ 

Site 

Site 

Site 

Site 

Site 

Site 

Site 

N=693 

N=693 

N=526 

N=526 

N=422 

N=422 

N=165 


Dose 4 


D 

S 


N=165 


Any 

9.8 

6.6§ 

12.0 

10.5 

10.4 

10.4 

12.1 

5.5§ 

> 2.4 cm 

1.6 

0.9 

1.3 

1.7 

2.4 

1.9 

5.5 

1.8 




* HbOC was administered in the same limb as Prevnar™. If reactions occurred at either or both 
sites on that limb, the more severe reaction was recorded, 
t If Hep B vaccine was administered simultaneously, it was administered into the same limb as 
DTaP. If reactions occurred at either or both sites on that limb, the more severe reaction was 
recorded. 

t Subjects may have received DTP or a mixed DTP/DTaP regimen for the primary series. 

Thus, this is the 4th dose of a pertussis vaccine, but not a 4th dose of DTaP. 

§ p<0.05 when Prevnar™ site compared to DTaP site using the sign test. 

































































Table 9 presents the rates of local reactions in previously unvaccinated older infants and children. 


TABLE 9 

Percentage of Subjects Reporting Local Reactions Within 3 Days of Immunization in Infants 
_and Children from 7 Months Through 9 Years of Age" 


Age at 1st 
Vaccination 

7-11 Mos. 

12- 

23 Mos. 

24-35 

Mos. 

36-59 

Mos. 

5-9 

Yrs. 

Study No. 

118-12 

1.18-16 

118-9* 

118-18 

118-18 

118-18 

118-18 

Dose Number 

1 

2 | 3| 

1 | 2 

3t 

1 

1 

2 

1 

' 1 

1 

Number of 
Subjects 

54 

51 | 24 

81 j 76 

50 

60 

114 

117 

46 

48 

49 

Reaction 











Erythema 


i 









Any 

16.7 

11.8:20.8 

7.4 ! 7.9 

14.0 

48.3 

10.5 

9.4 

6.5 

29.2 

24.2 

> 2.4 cmt 

1.9 

0.0! 0.0 

0.0 ! 0.0 

0.0 

6.7 

1.8 

1.7 

0.0 

8.3 

1 7.1 

Induration 


| 




j 




Any 

16.7 

11.8! 8.3 

7.4 !3.9 

10.0 

48.3 

8.8 

6.0 

10.9 

22.9 

25.5 

> 2.4 cmt 

3.7 

0.01 0.0 

o.o jo.o 

To 

3.3 

0.9 

0.9 

2.2 

6.3 

9.3 

Tenderness 

— 

1 

i : 



j 




Any 

13.0 

11.8jl2.5 

8.6 ;10.5 

12.0 

46.7 

25.7! 

26.5 

41.3 

58.3 

82.8 

Interfered 
with limb 
movement§ 

1.9 

_ l 

2.0 j 4.2 

_i_ 

1.2 jl.3 

_ 1 _ L 

0.0 

3.3 

6.2 j 

_L 

8.5 

13.0 

20.8 

39.4 


* For 118-9, 2 of 60 subjects were >24 months of age. 

t For 118-12, dose 3 was administered at 15 -18 mos. of age. For 118-16, dose 3 was adminis¬ 
tered at 12 -15 mos. of age. 
t For 118-16 and 118-18, >2 cm. 

§ Tenderness interfering with limb movement. 







Tables 10 and 11 present the rates of systemic events observed in the efficacy study when 
Prevnar™ was administered concomitantly with DTP or DTaP. 


TABLE 10 

Percentage of Subjects* Reporting Systemic Events Within 2 Days Following 
Immunization With Prevnar™ or Controlf Vaccine Concurrently With DTP-HbOC 
Vaccine at 2, 4, 6, and 12*15 Months of Age'* 


Reaction 

. Dose 1 

•. Dose 2 

Dose 3 

Dose 4 


Prevnar™ 

Control! 

Prevnar™ 

Control! 

Prevnar™ 

Control! 

Prevnar™ 

Control! 


N=2998 

N=2982 

N=2788 

N=2761 

N=2596 

N=2591 

N=709 

N=733 

Fever 









> 38.0°C 

33.4 

28.7+ 

34.7 

27.4! 

40.6 

32.4! 

41.9 

36.9 

> 39.0°C 

1.3 

1.3 

3.0 

1.6! 

5.3 

3.4! 

4.5 

4.5 

Irritability 

71.3 

67.9* 

69.4 

63.8! 

68.9 

61.6! 

72.8 

65.8! 

Drowsiness 

49.2 

50.6 

32.5 

33.6 

25.9 

23.4! 

21.3 

22.7 

Restless 

Sleep 

18.1 

17.9 

27.3 

24.3! 

33.3 

30.1! 

29.9 

28.0 

Decreased 

Appetite 

24.7 

23.6 

22.8 

20.3! 

27.7 

25.6 

33.0 

27.4! 

Vomiting 

17.9 

14.9! 

16.2 

14.4 

15.5 

12.7! 

9.6 

6.8 

Diarrhea 

12.0 

10.7 

10.9 

9.9 

11.5 

10.4 

12.1 

11.2 

Rash or 
Hives 

0.7 

0.6 

0.8 

0.8 

1.4 

1.1 

1.4 

0.8 


* Approximately 90% of subjects received prophylactic or therapeutic antipyretics within 
48 hours of each dose. 

t Investigational meningococcal group C conjugate vaccine (MnCC). 

! p<0.05 when Prevnar™ compared to control group using a Chi-Square test. 


















































































TABLE 11 

Percentage of Subjects* Reporting Systemic Events Within 2 Days Following 
Immunization With Prevnar™ or Control! Vaccine Concurrently With DTaP 
Vaccine at 2, 4, 6, and 12*15 Months of Age 1 ' 


Reaction 

Dose 1 

Dose 2 

Dose 3 

Dose 4 


Prevnar™ 

Control! 

Prevnar™ 

Control! 

Prevnar™ 

Control! 

Prevnar™ 

Control! 


N=710 

N=711 

N=559 

N=508 

N=461 

N=414 

N=224 

I\l=230 

Fever 









> 38.0°C 

15.1 

9.4§ 

23.9 

10.8§ 

19.1 

11.8§ 

21.0 

17.0 

> 39.0°C 

0.9 

0.3 

2.5 

P 

oo 

coo 

1.7 

0.7 

1.3 

1.7 

Irritability 

48.0 

48.2 

58.7 

45.3§ 

51.2 

44.8 

44.2 

42.6 

Drowsiness 

40.7 

42.0 

25.6 

22.8 

19.5 

21.9 

17.0 

16.5 

Restless 

Sleep 

15.3 

15.1 

20.2 

19.3 

25.2 

19.0§ 

20.2 

19.1 

Decreased 

Appetite 

17.0 

13.5 

17.4 

13.4 

20.7 

13.8§ 

20.5 

23.1 

Vomiting 

14.6 

14.5 

16.8 

14.4 

10.4 

11.6 

4.9 

4.8 

Diarrhea 

11.9 

8.4 § 

10.2 

9.3 

8.3 

— 

11.6 

9.2 


1.4 

0.3§ 

1.3 

1.4 

0.4 

0.5 

0.5 

1.7 


* Approximately 75% of subjects received prophylactic or therapeutic antipyretics within 
48 hours of each dose. 

f Investigational meningococcal group C conjugate vaccine (MnCC). 
j Most of these children had received DTP for the primary series. Thus, this is a 4th dose of 
a pertussis vaccine, but not of DTaP. 

§ p<0.05 when Prevnar™ compared to control group using a Chi-Square test. 




























































































Table 12 presents results from a second study (Manufacturing Bridging Study) conducted at 
Northern California and Denver Kaiser sites, in which children were randomized to receive one of 
three lots of Prevnar™ with concomitant vaccines including DTaP, or the same concomitant vac¬ 
cines alone. Information was ascertained by scripted telephone interview, as described above. 


TABLE 12 

Percentage of Subjects* Reporting Systemic Reactions Within 3 Days Following 
Immunization With Prevnar™, DTaP, HbOC, Hep B, and IPVvs. Control! 

In Manufacturing Bridging Study 20 


Reaction 

Dose 1 

Dose 2 

Dose 3 


Prevnar™ 

Control! 

Prevnar™ 

Control! 

Prevnar™ 

Control! 


N=498 

N=108 

N=452 

N=99 

N=445 

N=89 

Fever 







> 38.0°C 

21.9 

10.2! 

33.6 

17.2! 

28.1 

23.6 

> 39.0°C 

0.8 

0.9 

3.8 

0.0 

2.2 

0.0 

Irritability 

59.7 

60.2 

65.3 

52.5! 

54.2 

50.6 

Drowsiness 

50.8 

38.9! 

30.3 

31.3 

21.2 

20.2 

Decreased 

Appetite 

19.1 

15.7 

20.6 

1!l! 

20.4 

9.0! 


* Approximately 72% of subjects received prophylactic or therapeutic antipyrectics within 
48 hours of each dose. 

t Control group received concomitant vaccines only in the same schedule as the Prevnar™ group 
(DTaP, HbOC at dose 1, 2, 3; IPV at doses 1 and 2; Hep B at doses 1 and 3). 

! p<0.05 when Prevnar™ compared to control group using Fisher’s Exact test. 

Fever (> 38.0°C) within 48 hours of a vaccine dose was reported by a greater proportion of sub¬ 
jects who received Prevnar™, compared to control (investigational meningococcal group C conju¬ 
gate vaccine [MnCC]), after each dose when administered concurrently with DTP-HbOC or DTaP in 
the efficacy study. In the Manufacturing Bridging Study, fever within 48-72 hours was also report¬ 
ed more commonly after each dose compared to infants in the control group who received only 
recommended vaccines. When administered concurrently with DTaP in either study, fever rates 
among Prevnar™ recipients ranged from 15% to 34%, and were greatest after the 2nd dose. 








































Table 13 presents the frequencies of systemic reactions in previously unvaccinated older infants 
and children. 


TABLE 13 

Percentage of Subjects Reporting Systemic Reactions Within 3 Days of Immunization 
in Infants and Children from 7 Months Through 9 Years of Age 1 * 


Age at 1st 
Vaccination 

7-11 Mos. 

12 - 23 Mos. 

24-35 

Mos. 

36-59 

Mos. 

5-9 

Yrs. 

Study No. 

118-12 

118-16 

118-9* 

118-18 

118-18 

118-18 

118-18 

Dose Number 

1 1 2 
-1- 

JL 

1 | 2 

!3f 

1 

1 

2 

1 

1 

1 

Number of 
Subjects 

54 [ 51 

24 

85 | 80 

| 

50 

60 

120 

117 

47 

52 

100 

Reaction 

j 


j 








Fever 

> 38.0°C 

20.8j21.6 

25.0 

j 

17.6:18.8 

22.0 

36.7 

11.7 

.6.8 

14.9 

11.5 

7.0 

> 39.0°C 

1.9j 5.9 

0.0 

1.6| 3.9 

2.6 

0.0 

4.4 

0.0 

4.2 

r~ 2.3 

1.2 

Fussiness 

29.6139.2 

16.7 

54.1|41.3 

38.0 

40.0 

37.5 

36.8 

46.8 

34.6 

29.3 

Drowsiness 

11.1 (17.6 

16.7 

24.7|16.3 

14.0 

13.3 

18.3 

11.1 

12.8 

17.3 

11.0 

Decreased 

Appetite 

9.3jl5.7 

0.0 

15.3(15.0 

30.0 

25.0 

20.8 

16.2 

23.4 

11.5 

9.0 


* For 118-9, 2 of 60 subjects were >24 months of age. 

t For 118-12, dose 3 was administered at 15 -18 mos. of age. For 118-16, dose 3 was adminis¬ 
tered at 12 -15 mos. of age. 


Of the 17,066 subjects who received at least one dose of Prevnar™ in the efficacy trial, there were 
24 hospitalizations (for 29 diagnoses) within 3 days of a dose from October 1995 through April 
1998. Diagnoses were as follows: bronchiolitis (5); congenital anomaly (4); elective procedure, 

UTI (3 each); acute gastroenteritis, asthma, pneumonia (2 each); aspiration, breath holding, 
influenza, inguinal hernia repair, otitis media, febrile seizure, viral syndrome, well child/reassur¬ 
ance (1 each). There were 162 visits to the emergency room (for 182 diagnoses) within 3 days of 
a dose from October 1995 through April 1998. Diagnoses were as follows: febrile illness (20); 
acute gastroenteritis (19); trauma, URI (16 each); otitis media (15); well child (13); irritable child, 
viral syndrome (10 each); rash (8); croup, pneumonia (6 each); poisoning/ingestion (5); asthma 
bronchiolitis (4 each); febrile seizure, UTI (3 each); thrush, wheezing, breath holding, choking 
conjunctivitis, inguinal hernia repair, pharyngitis (2 each); colic, colitis, congestive heart failure, 
elective procedure, hives, influenza, ingrown toenail, local swelling, roseola, sepsis (1 each).' 9 ’ 

One case of a hypotonic-hyporesponsive episode (HHE) was reported in the efficacy study follow¬ 
ing Prevnar™ and concurrent DTP vaccines in the study period from October 1995 through April 
1998. Two additional cases of HHE were reported in four other studies and these also occurred in 
children who received Prevnar™ concurrently with DTP vaccine. 22 -” 

In the Kaiser efficacy study in which 17,066 children received a total of 55,352 doses of 
Prevnar™ and 17,080 children received a total of 55,387 doses of the control vaccine (investiga- 








tional meningococcal group C conjugate vaccine [MnCC]), seizures were reported in 8 Prevnar™ 
recipients and 4 control vaccine recipients within 3 days of immunization from October 1995 
through April 1998. Of the 8 Prevnar™ recipients, 7 received concomitant DTP-containing vac¬ 
cines and one received DTaP. Of the 4 control vaccine recipients, 3 received concomitant DTP- 
containing vaccines and one received DTaP. 19 In the other 4 studies combined, in which 1,102 
children were immunized with 3,347 doses of Prevnar™ and 408 children were immunized with 
1,310 doses of control vaccine (either investigational meningococcal group C conjugate vaccine 
[MnCC] or concurrent vaccines), there was one seizure event reported within 3 days of immu¬ 
nization. 23 This subject received Prevnar™ concurrent with DTaP vaccine. 

Twelve deaths (5 SIDS and 7 with clear alternative cause) occurred among subjects receiving 
Prevnar™, of which 11 (4 SIDS and 7 with clear alternative cause) occurred in the Kaiser efficacy 
study from October 1995 until April 20,1999. In comparison, 21 deaths (8 SIDS, 12 with clear 
alternative cause and one SIDS-like death in an older child), occurred in the control vaccine group 
during the same time period in the efficacy study.’ 9 - 20 The number of SIDS deaths in the efficacy 
study from October 1995 until April 20,1999 was similar to or lower than the age and season- 
adjusted expected rate from the California State data from 1995-1997 and are presented in Table 14. 


TABLE 14 

Age and Season-Adjusted Comparison of SIDS Rates in the NCKP Efficacy Trial 
With the Expected Rate from the California State Data for 1995-1997' 9 


Vaccine 

< One Week After 
Immunization 

< Two Weeks After 
Immunization 

< One Month After 
Immunization 

<, One Year After 
Immunization 


Exp 

Obs 

Exp 

Obs 

Exp 

Obs 

Exp 

Obs 

Prevnar™ 

P 1.06 

1 

2.09 

2 

4.28 

2 

F 8.08 

4 

Control* 

* l__ a* 

1.06 

_i__ . • _ 

2 

2.09 

3t 

4.28 

3t 

8.08 

8 t 


* Investigational meningococcal group C conjugate vaccine (MnCC). 

t Does not include one additional case of SIDS-like death in a child older than the usual SIDS aae 
(448 days). y 


In a review of all hospitalizations that occurred between October 1995 and August 1999 in the 
efficacy study for the specific diagnoses of aplastic anemia, autoimmune disease, autoimmune 
hemolytic anemia, diabetes mellitus, neutropenia, and thrombocytopenia, the numbers of such 
cases were either equal to or less than the expected numbers based on the 1995 Kaiser Vaccine 
Safety Data Link (VSD) data set. 

Overall, the safety of Prevnar™ was evaluated in a total of five clinical studies in which 18,168 
infants and children received a total of 58,699 doses of vaccine at 2,4, 6, and 12-15 months of 
age. In addition, the safety of Prevnar™ was evaluated in 560 children from 4 ancillary studies 
who started immunization at 7 months to 9 years of age. Tables 15 and 16 summarize systemic 
reactogenicity data within 2 or 3 days across 4,748 subjects (13,039 infant doses and 1,706 tod¬ 
dler doses) for whom these data were collected and according to the pertussis vaccine adminis¬ 
tered concurrently. 



TABLE 15 

Overall Percentage of Doses Associated With Systemic Events Within 2 or 3 Days 
For Efficacy Study and All Ancillary Studies When Prevnar™ Administered To 
Infants As a Primary Series at 2,4, and 6 Months of Age ,MMMMI 


Systemic Event 

Prevnar™ 
Concurrently With 
DTP-HbOC 
(9,191 Doses)* 

Prevnar™ 
Concurrently With 
DTaP and HbOC 
(3,848 Doses)t 


Fever 



- 

> 38.0°C 

35.6 

21.1 

14.2 

> 39.0°C 

3.1 

1.8 

0.4 

Irritability 

69.1 

52.5 

45.2 

Drowsiness 

36.9 

32.9 

27.7 

Restless Sleep 

25.8 

20.6 

22.3 

Decreased Appetite 

24.7 

18.1 

13.6 

Vomiting 

16.2 

13.4 

9.8 

Diarrhea 

11.4 

9.8 

4.4 

Rash or Hives 

0.9 

0.6 

0.3 


* Total from which reaction data are available varies between reactions from 8,874-9,191 doses 
Data from studies 118-3,118-7,118-8. 

t Total from which reaction data are available varies between reactions from 3,121-3 848 doses 
Data from studies 118-8,118-12,118-16. 

t Total from which reaction data are available varies between reactions from 295-538 doses. 
Data from studies 118-12 and 118-16. 




















TABLE 16 

Overall Percentage of Doses Associated With Systemic Events Within 2 or 3 Days 
For Efficacy Study and All Ancillary Studies When Prevnar™ 1 Administered To 
Toddlers as a Fourth Dose At 12 to 15 Months of Age 19 -* 


Systemic Event 

Prevnar™ 
Concurrently With 
DTP-HbOC 
(709 Doses)* 

Prevnar™ 
Concurrently With 
DTaP and HbOC 
(270 Doses)t 

Prevnar™ 

Only 

No Concurrent 
Vaccines 
(727 Doses)* 

Fever 




> 38.0 # C 

41.9 

19.6 

13.4 

> 39.0°C 

4.5 

1.5 

1.2 

irritability 

72.8 

45.9 

45.8 

Drowsiness 

21.3 

17.5 

15.9 

Restless Sleep 

29.9 

21.2 

21.2 

Decreased Appetite 

33.0 

21.1 

18.3 

Vomiting 

9.6 

5.6 

6.3 

Diarrhea 

12.1 

13.7 

12.8 

Rash or Hives 

1.4 

0.7 

1.2 


* Total from which reaction data are available varies between reactions from 706-709 doses. 

Data from study 118-8. 

t Total from which reaction data are available varies between reactions from 269-270 doses. 

Data from studies 118-7 and 118-8. 

t Total from which reaction data are available varies between reactions from 725-727 doses. 

Data from studies 118-7 and 118-8. 

With vaccines in general, including Prevnar™, it is not uncommon for patients to note within 48 
to 72 hours at or around the injection site the following minor reactions: edema; pain or tender¬ 
ness; redness, inflammation or skin discoloration; mass; or local hypersensitivity reaction. Such 
local reactions are usually self-limited and require no therapy. 

As with other aluminum-containing vaccines, a nodule may occasionally be palpable at the injec¬ 
tion site for several weeks. 33 

ADVERSE EVENT REPORTING 

Any suspected adverse events following immunization should be reported by the healthcare pro¬ 
fessional to the US Department of Health and Human Services (DHHS). The National Vaccine 
Injury Compensation Program requires that the manufacturer and lot number of the vaccine 
administered be recorded by the healthcare professional in the vaccine recipient’s permanent 
medical record (or in a permanent office log or file), along with the date of administration of the 
vaccine and the name, address, and title of the person administering the vaccine. 

The US DHHS has established the Vaccine Adverse Event Reporting System (VAERS) to accept all 








































reports of suspected adverse events after the administration of any vaccine including, but not lim¬ 
ited to, the reporting of events required by the National Childhood Vaccine Injury Act of 1986. The 
FDA web site is: http://www.fda.gov/cber/vaers/vaers.htm. 

The VAERS toll-free number for VAERS forms and information is 800-822-7967* 

DOSAGE AND ADMINISTRATION 

For intramuscular injection only. Do not inject intravenously. 

The dose is 0.5 mL to be given intramuscularly. 

Since this product is a suspension containing an adjuvant, shake vigorously immediately prior 
to use to obtain a uniform suspension in the vaccine container. The vaccine should not be 
used if it cannot be resuspended. " 

After shaking, the vaccine is a homogeneous, white suspension. 

Parenteral drug products should be inspected visually for particulate matter and discoloration 
prior to administration (see DESCRIPTION). This product should not be used if particulate matter 
or discoloration is found. 

The vaccine should be injected intramuscularly. The preferred sites are the anterolateral aspect of 
the thigh in infants or the deltoid muscle of the upper arm in toddlers and young children. The 
vaccine should not be injected in the gluteal area or areas where there may be a major nerve 
trunk and/or blood vessel. Before injection, the skin at the injection site should be cleansed and 
prepared with a suitable germicide. After insertion of the needle, aspirate and wait to see if any 
blood appears in the syringe, which will help avoid inadvertent injection into a blood vessel. If 
blood appears, withdraw the needle and prepare for a new injection at another site. 

Vaccine Schedule 

For infants, the immunization series of Prevnar™ consists of three doses of 0.5 mL each, at 
approximately 2-month intervals, followed by a fourth dose of 0.5 mL at 12-15 months of age. 

The customary age for the first dose is 2 months of age, but it can be given as young as 6 weeks 
of age. The recommended dosing interval is 4 to 8 weeks. The fourth dose should be adminis¬ 
tered at least 2 months after the third dose. 

Previously Unvaccinated Older Infants and Children 

For previously unvaccinated older infants and children, who are beyond the age of the routine 
infant schedule, the following schedule applies: 2 ® 


Age at First Dose 

Total Number of 0.5 mL Doses 

7-11 months of age 

3* 

12-23 months of age 

2 t 

> 24 months through 9 years of age 

1 


* 2 doses at least 4 weeks apart; third dose after the one-year birthday, 
separated from the second dose by at least 2 months. 

12 doses at least 2 months apart. 


(See CLINICAL PHARMACOLOGY section for the limited available immunogenicity data and 
ADVERSE EVENTS section for limited safety data corresponding to the previously noted vaccina¬ 
tion schedule for older children). 

Safety and immunogenicity data are either limited or not available for children in specific high risk groups 
for invasive pneumococcal disease (e.g., persons with sickle cell disease, asplenia, HIV-infected). 

HOW SUPPLIED 

Vial, 1 Dose (5 per package) - NDC 0005-1970-67 
CPT Code 90669 



STORAGE 

DO NOT FREEZE. STORE REFRIGERATED, AWAY FROM FREEZER COMPARTMENT AT 2°C TO 

8 °C (36°F TO 46°F). 
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IN SUPPORT OF PATENT TERM EXTENSION APPLICATION 
FOR THE 5,360,897 PATENT 

Sir: 

I, Ronald J. Eby, Ph.D., a citizen of the United States, residing at 297 West Squire Drive, 
Apt. 3, Rochester, New York, 14623, declare and state that: 

1. I am a co-inventor of the above-identified patent and am knowledgeable about its 
contents. 

2. I have been actively involved in vaccine research since 1983. 

3. I am a Distinguished Research Scientist and Manager of Carbohydrate Chemistry for 
Wyeth-Lederle Vaccines, a business unit of Wyeth-Ayerst Laboratories, a division of 
American Home Products Corporation. 



4. I was actively involved in the development of the 7-valent Pneumococcal polysaccharide- 
CRM 197 conjugate vaccine, also known as Prevnar™ vaccine and am familiar with the 
product. 

5. The Prevnar™ vaccine comprises a sterile solution of seven immunogenic conjugates. 
Polysaccharides of the capsular antigens of Streptococcus pneumoniae serotypes 4, 6B, 
9V, 14,18C, 19F, and23F individually conjugated, via reductive animation, to a bacterial 
toxoid comprise the seven immunogenic conjugates. The bacterial toxoid of these seven 
immunogenic conjugates, CRM 197 , is a nontoxic variant of diphtheria toxin. See 
Prevnar™ vaccine package insert, at page 1, attached as Exhibit 1. 

6. The polysaccharides of Streptococcus pneumoniae serotypes 4, 6B, 9 V, 14, 19F and 23F 
are present in the Prevnar™ vaccine product as intact capsular polymers. These 
polysaccharides are not treated with acid, base, or other reagent which would generate 
capsular polymer fragments. The polysaccharide of 18C serotype conjugated to CRM I97 
is not an intact polymer. 

7. Prior to the reductive animation, the polysaccharides of Streptococcus pneumoniae 
serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F are oxidized with periodate to introduce at 
least two aldehydes. The aldehyde groups on the polysaccharides are carbonyl groups. 

See Hawley's Chemical Dictionary, eleventh edition, 1993, page 223, attached as Exhibit 
2. Thus, prior to reductive animation, the polysaccharides contain at least two carbonyl 
groups. 

8. The aldehydes/carbonyl groups on the polysaccharides form, via reductive animation, 
direct covalent linkages with primary amines (e-amino groups of lysine residues) of 
CRM 197 . See section 1.6.2.1 of the Drug Master File, attached as Exhibit 3. 



9. The individual conjugates of the Prevnar™ vaccine product are "cross-linked." The 
periodate oxidation of the polysaccharide molecules generates multiple aldehydes on each 
polysaccharide molecule, which react with the multiple amines present on the CRM 197 
molecules. This results in multiple direct covalent linkages. These multiple direct 
covalent linkages produce cross-li nkin g between the polysaccharides anH the CRM 197 
molecules. This cross-linking is evidenced by the fact that the polysaccharide-CRM 197 
conjugate has an increased size/weight over that of the individual polysaccharide and 
CRM 197 taken together. 

The undersigned further states that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of the United States 
Code and that such willful false statements may jeopardize the term extension for the above 
referenced patent. 

Date:_ y/'j/op 



Ronald J. Eby, Ph.D. 



Pneumococcal 7-valent Conjugate Vaccine (Diphtheria CRM 197 Protein) 

^Prevnar" 

ffc only 

For Intramuscular Injection Only 
DESCRIPTION 

Prevnar™, Pneumococcal 7-valent Conjugate Vaccine (Diphtheria CRM 197 Protein), is a sterile solu¬ 
tion of saccharides of the capsular antigens of Streptococcus pneumoniae serotypes 4,6B, 9V, 14, 
18C, 19F, and 23F individually conjugated to diphtheria CRM 197 protein. Each serotype is grown in 
soy peptone broth. The individual polysaccharides are purified through centrifugation, precipitation, 
ultrafiltration, and column chromatography. The polysaccharides are chemically activated to make 
saccharides which are directly conjugated to the protein carrier CRM 197 to form the glycoconjugate. 
This is effected by reductive amination. CRM 197 is a nontoxic variant of diphtheria toxin isolated 
from cultures of Corynebacterium diphtheriae strain C7 (8197) grown in a casamino acids and 
yeast extract-based medium. CRM^ 97 is purified through ultrafiltration, ammonium sulfate precipita¬ 
tion, and ion-exchange chromatography. The individual glycoconjugates are purified by ultrafiltra¬ 
tion and column chromatography and are analyzed for saccharide to protein ratios, molecular size, 
free saccharide, and free protein. 

The individual glycoconjugates are compounded to formulate the vaccine, Prevnar™. Potency of the 
formulated vaccine is determined by quantification of each of the saccharide antigens, and by the 
saccharide to protein ratios in the individual glycoconjugates. 

Prevnar™ is manufactured as a liquid preparation. Each 0.5 mL dose is formulated to contain: 2 pg 
of each saccharide for serotypes 4, 9V, 14,18C, 19F, and 23F, and 4 pg of serotype 6B per dose (16 
pg total saccharide); approximately 20 pg of CRM 197 carrier protein; and 0.125 mg of aluminum per 
0.5 mL dose as aluminum phosphate adjuvant. 

After shaking, the vaccine is a homogeneous, white suspension. 

CLINICAL PHARMACOLOGY 

S. pneumoniae is an important cause of morbidity and mortality in persons of all ages worldwide. 
The organism causes invasive infections, such as bacteremia and meningitis, as well as pneumonia 
and upper respiratory tract infections including otitis media and sinusitis. In children older than 1 
month, S. pneumoniae is the most common cause of invasive disease. 1 Data from community- 
based studies performed between 1986 and 1995, indicate that the overall annual incidence of inva¬ 
sive pneumococcal disease in the United States is an estimated 10 to 30 cases per 100,000 per¬ 
sons, with the highest risk in children aged less than or equal to 2 years of age (140 to 160 cases 
per 100,000 persons). 2,34 - 56 Children in group child care have an increased risk for invasive pneumo¬ 
coccal disease. 7,6 Immunocompromised individuals with neutropenia, asplenia, sickle cell disease, 
disorders of complement and humoral immunity, human immunodeficiency virus (HIV) infections 
or chronic underlying disease are also at increased risk for invasive pneumococcal disease. 6 S. 
pneumoniae is the most common cause of bacterial meningitis in the United States. 1 The annual 
incidence of pneumococcal meningitis in children between 1 to 23 months of age is approximately 
7 cases per 100,000 persons. 1 Pneumococcal meningitis in childhood has been associated with 8% 
mortality and may result in neurological sequelae (25%) and hearing loss (32%) in survivors. 9 
S. pneumoniae is an important cause of acute otitis media, identified in 20 to 40% of middle ear 
fluid cultures. 1011 The seven serotypes account for approximately 60% of acute otitis media due to 
S. pneumoniae (12-24% of all acute otitis media). 12 The exact contribution of S. pneumoniae to 
childhood pneumonia is unknown, as it is often not possible to identify the causative organisms. In 
studies of children less than 5 years of age with community-acquired pneumonia, where diagnosis 



was attempted using serological methods, antigen testing, or culture data, 30% of cases were clas¬ 
sified as bacterial pneumonia, and 70% of these (21% of total community-acquired pneumonia) 
were found to be due to S. pneumoniae . U14 

In the past decade the proportion of S. pneumoniae isolates resistant to antibiotics has been on the 
rise in the United States and worldwide. In a multi-center US surveillance study, the prevalence of 
penicillin and cephalosporin-nonsusceptible (intermediate or high level resistance) invasive disease 
isolates from children was 21% (range < 5% to 38% among centers), and 9.3% (range 0-18%), 
respectively. Over the 3-year surveillance period (1993-1996), there was a 50% increase in peni- 
cillin-nonsusceptible S. pneumoniae (PNSP) strains and a three-fold rise in cephalosporin-nonsus¬ 
ceptible strains.* Although generally less common than PNSP, pneumococci resistant to macrolides 
and trimethoprin-sulfazoxole have also been observed. 4 Day care attendance, a history of ear infec¬ 
tion, and a recent history of antibiotic exposure, have also been associated with invasive infections 
with PNSP in children 2 months to 59 months of age. 7 * There has been no difference in mortality 
associated with PNSP strains.* 9 However, the American Academy of Pediatrics (AAP) revised the 
antibiotic treatment guidelines in 1997 in response to the increased prevalence of antibiotic-resis¬ 
tant pneumococci. 1 * 

Approximately 90 serotypes of S. pneumoniae have been identified based on antigenic differences 
in their capsular polysaccharides. The distribution of serotypes responsible for disease differ with 
age and geographic location. 16 

Serotypes 4, 6B, 9V, 14,18C, 19F, and 23F have been responsible for approximately 80% of inva¬ 
sive pneumococcal disease in children < 6 years of age in the United States. 12 These 7 serotypes 
also accounted for 74% of PNSP and 100% of pneumococci with high level penicillin resistance 
isolated from children < 6 years with invasive disease during a 1993-1994 surveillance by the 
Centers for Disease Control. 17 

Results of Clinical Evaluations 
Efficacy 

Efficacy was assessed in a randomized, double-blinded clinical trial in a multiethnic population at 
Northern California Kaiser Permanente (NCKP), beginning in October 1995, in which 37,816 infants 
were randomized to receive either Prevnar™ or a control vaccine (an investigational meningococcal 
group C conjugate vaccine [MnCC]) at 2,4,6, and 12-15 months of age. Prevnar™ was adminis¬ 
tered to 18,906 children and the control vaccine to 18,910 children. Routinely recommended vac¬ 
cines were also administered which changed during the trial to reflect changing AAP and Advisory 
Committee on Immunization Practices (ACIP) recommendations. A planned interim analysis was 
performed upon accrual of 17 cases of invasive disease due to vaccine-type S. pneumoniae (August 
1998). Ancillary endpoints for evaluation of efficacy against pneumococcal disease were also 
assessed in this trial. 

Efficacy against invasive disease : Invasive disease was defined as isolation and identification of S. 
pneumoniae Iron) normally sterile body sites in children presenting with an acute illness consistent 
with pneumococcal disease. Weekly surveillance of listings of cultures from the NCKP Regional 
Microbiology database was conducted to assure ascertainment of all cases. The primary endpoint 
was efficacy against invasive pneumococcal disease due to vaccine serotypes. The per protocol 
analysis of the primary endpoint included cases which occurred > 14 days after the third dose. The 
intent-to-treat (ITT) analysis included all cases of invasive pneumococcal disease due to vaccine 
serotypes in children who received at least one dose of vaccine. Secondary analyses of efficacy 
against all invasive pneumococcal disease, regardless of serotype, were also performed according 
to these same per protocol and ITT definitions. Results of these analyses are presented in Table 1. 



TABLE 1 


Efficacy of Prevnar™ Against invasive Disease Due to S. pneumoniae 
in Cases Accrued From October 15,1995 Through August 20,1998 18 ” 



Prevnar™ 


Efficacy 

95% Cl 

Number of Cases 

Number of Cases 

Vaccine serotypes 





Per protocol 

0 

17 

100% 

75.4,100 

lntent-to-treat 

0 

22 

100% 

81.7,100 

All pneumococcal serotypes 





Per protocol 

2 

20 

90.0% 

EJslIill 

lntent-to-treat 

3 

27f 

88.9% 

63.8, 97.9 


* Investigational meningococcal group C conjugate vaccine (MnCC). 
t Includes one case in an immunocompromised subject. 

All 22 cases of invasive disease due to vaccine serotype strains in the ITT population were bac- 
teremic. In addition, the following diagnoses were also reported: meningitis (2), pneumonia (2), 
and cellulitis ( 1 ). 

Preliminary efficacy data through an extended follow-up period to April 20,1999, resulted in a 
similar efficacy estimate (Per protocol: 1 case in Prevnar™ group, 39 cases in control group; ITT: 
3 cases in Prevnar™ group, 49 cases in the control group). 

Immunogenicity 
Routine Schedule 

Subjects from a subset of selected study sites in the NCKP efficacy study were approached for 
participation in the immunogenicity portion of the study on a volunteer basis. Immune responses 
following three or four doses of Prevnar™ or the control vaccine were evaluated in children who 
received either concurrent Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed and 
Haemophilus b Conjugate Vaccine (Diphtheria CRM 197 Protein Conjugate), (DTP-HbOC), or 
Diphtheria and Tetanus Toxoids and Acellular Pertussis Vaccine Adsorbed (DTaP), and 
Haemophilus b Conjugate Vaccine (Diphtheria CRM 197 Protein Conjugate), (HbOC) vaccines at 2 , 
4, and 6 months of age. The use of Hepatitis B (Hep B), Oral Polio Vaccine (OPV), Inactivated 
Polio Vaccine (IPV), Measles-Mumps-Rubella (MMR), and Varicella vaccines were permitted 
according to the AAP and ACIP recommendations. 






















Table 2 presents the geometric mean concentrations (GMC) of pneumococcal antibodies follow¬ 
ing the third and fourth doses of Prevnar™ or the control vaccine when administered concurrently 
with DTP-HbOC vaccine in the efficacy study. 

TABLE 2 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Following the 
Third and Fourth Doses of Prevnar™ or Control* When Administered Concurrently 
_With DTP-HbOC in the Efficacy Study 19 


Serotype 

Post dose 3 GMCf 
(95% Cl for Prevnar™) 

Post dose 4 GMC£ 

(95% Cl for Prevnar™) 


Prevnar™§ 

Control* * * § 

Prevnar™§ 

Control* 


N=88 

N=92 

N=68 

N=61 

4 

1.46 

(1.19,1.78) 

0.03 

2.38 

(1.88, 3.03) 

0.04 

6 B 

4.70 

(3.59, 6.14) 

0.08 

14.45 

(11.17,18.69) 

0.17 

9V 

1.99 

(1.64, 2.42) 

0.05 

3.51 

(2.75, 4.48) 

0.06 

14 

4.60 

(3.70, 5.74) 

0.05 

6.52 

(5.18, 8.21) 

0.06 

18C 

2.16 

(1.73, 2.69) 

0.04 

3.43 

(2.70, 4.37) 

0.07 

19F 

1.39 

(1.16,1.68) 

0.09 

2.07 

(1.66, 2.57) 

0.18 

23F 

1.85 

(1.46, 2.34) 

0.05 

3.82 

(2.85, 5.11) 

0.09 


* Control was investigational meningococcal group C conjugate vaccine (MnCC). 
t Mean age of Prevnar™ group was 7.8 months and of control group was 7.7 months. 

N is slightly less for some serotypes in each group. 

+ Mean age of Prevnar™ group was 14.2 months and of control group was 14.4 months. 

N is slightly less for some serotypes in each group. 

§ pcO.OOl when Prevnar™ compared to control for each serotype using a Wilcoxon’s test. 









































In another randomized study (Manufacturing Bridging Study, 118-16), immune responses were 
evaluated following three doses of Prevnar™ administered concomitantly with DTaP and HbOC 
vaccines at 2,4, and 6 months of age, IPV at 2 and 4 months of age, and Hep B at 2 and 6 
months of age. The control group received concomitant vaccines only. Table 3 presents the 
immune responses to pneumococcal polysaccharides observed in both this study and in the sub¬ 
set of subjects from the efficacy study that received concomitant DTaP and HbOC vaccines. 

TABLE 3 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Following the 
Third Dose of Prevnar™ or Control* When Administered Concurrently With DTaP 
and HbOC in the Efficacy Studyf and Manufacturing Bridging Study 1920 



Efficacy Study 

Manufacturing Bridging Study 

Serotype 

Post dose 3 GMC$ 

(95% Cl for Prevnar™) 

Post dose 3 GMC§ 

(95% Cl for Prevnar™) 


Prevnar™ 11 

Control* 

Prevnar™ 11 

Control* 


N=32 

N=32 

N=159 

N=83 

4 

1.47 

(1.08,2.02) 

0.02 

2.03 

(1.75,2.37) 

0.02 

6 B 

2.18 

(1.20,3.96) 

0.06 

2.97 

(2.43, 3.65) 

0.07 

9V 

1.52 

(1.04,2.22) 

0.04 

1.18 

(1.01,1.39) 

0.04 

14 

5.05 

(3.32, 7.70) 

0.04 

4.64 

(3.80, 5.66) 

0.04 

18C 

2.24 

(1.65,3.02) 

0.04 

1.96 

(1.66, 2.30) 

0.04 

19F 

1.54 

(1.09, 2.17) 

0.10 

1.91 

(1.63, 2.25) 

0.08 

23F 

1.48 

(0.97, 2.25) 

0.05 

1.71 

(1.44,2.05) 

0.05 


* Control in efficacy study was investigational meningococcal group C conjugate vaccine (MnCC) 
and in Manufacturing Bridging Study was concomitant vaccines only, 
t Sufficient data are not available to reliably assess GMCs following 4 doses of Prevnar™ 
when administered with DTaP in the NCKP efficacy study. 

$ Mean age of the Prevnar™ group was 7.4 months and of the control group was 7.6 months. 

N is slightly less for some serotypes in each group. 

§ Mean age of the Prevnar™ group and the control group was 7.2 months. 

•II p<0.001 when Prevnar™ compared to control for each serotype using a Wilcoxon’s test in the 
efficacy study and two-sample t-test in the Manufacturing Bridging Study. 

In all studies in which the immune responses to Prevnar™ were contrasted to control, a signifi¬ 
cant antibody response was seen to all vaccine serotypes following three or four doses, although 
geometric mean concentrations of antibody varied among serotypes. ,, ' ,m2ia21 - 24 - 25 The minimum 
















serum antibody concentration necessary for protection against invasive pneumococcal disease 
has not been determined for any serotype. 

Prevnar™ induces functional antibodies to all vaccine serotypes, as measured by opsonophago- 
cytosis following three doses. 2 * 

Previously Unvaccinated Older Infants and Children 

To determine an appropriate schedule for children 7 months of age or older at the time of the first 
immunization with Prevnar™, 483 children in 4 ancillary studies received Prevnar™ at various 
schedules. GMCs attained using the various schedules among older infants and children were com¬ 
parable to immune responses of children, who received concomitant DTaP, in the NCKP efficacy 
study (118-8) after 3 doses for most serotypes, as shown in Table 4. These data support the sched¬ 
ule for previously unvaccinated older infants and children who are beyond the age of the infant 
schedule. For usage in older infants and children see DOSAGE AND ADMINISTRATION. 


TABLE 4 

Geometric Mean Concentrations (pg/mL) of Pneumococcal Antibodies Following Immunization 
of Children From 7 Months Through 9 Years of Age With Prevnar™ * 


Age group, 
Vaccinations 

Study 

Sample 

Size(s) 

■ 

6 B 

9V 

14 

18C 

19F 

23F 

7-11 mo. 3 doses 

118-12 

22 

2.34 


2.11 

9.33 

2.31 

mm 

2.50 


118-16 

39 

lEISTil 

4.63 

2.04 

5.48 

1.98 

2.15 

1.93 

12-17 mo. 2 doses 

118-15* 

82-84t 

3.91 

4.67 



2.25 

3.78 

3.29 


118-18 

33 

7.02 

4.25 

3.26 

6.31 

bcWiliB 

3.29 

2.92 

18-23 mo. 2 doses 

118-15* 

52-54t 

3.36 

4.92 

1.80 

6.69 

2.65 

3.17 

2.71 


118-18 

45 

6.85 

3.71 

3.86 

6.48 

3.42 

3.86 

2.75 

24-35 mo. 1 dose 

118-18 

53 

5.34 

2.90 

3.43 

1.88 

3.03 

4.07 

1.56 

36-59 mo. 1 dose 

118-18 

52 

6.27 

6.40 

4.62 

5.95 

4.08 

6.37 

2.95 

5-9 yrs. 1 dose 

118-18 

101 

6.92 

20.84 

7.49 

19.32 

6.72 

12.51 

11.57 

118-8, DTaP 

Post dose 3 

31-32f 

1.47 

2.18 

1.52 

5.05 

2.24 

1.54 

1.48 


Bold = GMC not inferior to 118-8, DTaP post dose 3 (one-sided lower limit of the 95% Cl of 
GMC ratio > 0.50). 

* Study in Navajo and Apache populations, 
t Numbers vary with serotype. 

INDICATIONS AND USAGE 

Prevnar™ is indicated for active immunization of infants and toddlers against invasive disease 
caused by S. pneumoniae due to capsular serotypes included in the vaccine (4,6B, 9V, 14,18C, 
19F, and 23F). The routine schedule is 2,4, 6, and 12-15 months of age. For additional’ informa¬ 
tion on usage, see DOSAGE AND ADMINISTRATION. 

This vaccine is not intended to be used for treatment of active infection. 

As with any vaccine, Prevnar™ may not protect 100% of individuals receiving the vaccine 

CONTRAINDICATIONS 

Hypersensitivity to any component of the vaccine, including diphtheria toxoid, is a contraindica¬ 
tion to use of this vaccine. 

The decision to administer or delay vaccination because of a current or recent febrile illness depends 
largely on the severity of the symptoms and their etiology. Although a severe or even a moderate 













































febrile illness is sufficient reason to postpone vaccinations, minor illnesses, such as a mild upper res¬ 
piratory infection with or without low-grade fever, are not generally contraindications. 27 - 2 * 

WARNINGS 

THIS VACCINE WILL NOT PROTECT AGAINST S. PNEUMONIAE DISEASE OTHER THAN THAT 
CAUSED BY THE SEVEN SEROTYPES INCLUDED IN THE VACCINE, NOR WILL IT PROTECT 
AGAINST OTHER MICROORGANISMS THAT CAUSE INVASIVE INFECTION SUCH AS BAC¬ 
TEREMIA AND MENINGITIS. 

This vaccine should not be given to infants or children with thrombocytopenia or any coagulation 
disorder that would contraindicate intramuscular injection unless the potential benefit clearly out¬ 
weighs the risk of administration. If the decision is made to administer this vaccine to children 
with coagulation disorders, it should be given with caution. (See DRUG INTERACTIONS). 
Immunization with Prevnar™ does not substitute for routine diphtheria immunization. 

Healthcare professionals should prescribe and/or administer this product with caution to patients 
with a possible history of latex sensitivity since the packaging contains dry natural rubber. 
PRECAUTIONS 

Prevnar™ is for intramuscular use only. Prevnar™ SHOULD UNDER NO CIRCUMSTANCES BE 
ADMINISTERED INTRAVENOUSLY. The safety and immunogenicity for other routes of administra¬ 
tion (e.g. subcutaneous) have not been evaluated. 

General 

CARE IS TO BE TAKEN BY THE HEALTHCARE PROFESSIONAL FOR THE SAFE AND EFFECTIVE 
USE OF THIS PRODUCT. 

1. PRIOR TO ADMINISTRATION OF ANY DOSE OF THIS VACCINE, THE PARENT OR GUARDIAN 
SHOULD BE ASKED ABOUT THE PERSONAL HISTORY, FAMILY HISTORY, AND RECENT HEALTH STA¬ 
TUS OF THE VACCINE RECIPIENT. THE HEALTHCARE PROFESSIONAL SHOULD ASCERTAIN PREVI¬ 
OUS IMMUNIZATION HISTORY, CURRENT HEALTH STATUS, AND OCCURRENCE OF ANY SYMP¬ 
TOMS AND/OR SIGNS OF AN ADVERSE EVENT AFTER PREVIOUS IMMUNIZATIONS IN THE CHILD 
TO BE IMMUNIZED, IN ORDER TO DETERMINE THE EXISTENCE OF ANY CONTRAINDICATION TO 
IMMUNIZATION WITH THIS VACCINE AND TO ALLOW AN ASSESSMENT OF RISKS AND BENEFITS. 

2 . BEFORE THE ADMINISTRATION OF ANY BIOLOGICAL, THE HEALTHCARE PROFESSIONAL 
SHOULD TAKE ALL PRECAUTIONS KNOWN FOR THE PREVENTION OF ALLERGIC OR ANY OTHER 
ADVERSE REACTIONS. This should include a review of the patient’s history regarding possible sen¬ 
sitivity; the ready availability of epinephrine 1:1000 and other appropriate agents used for control of 
immediate allergic reactions; and a knowledge of the recent literature pertaining to use of the biologi¬ 
cal concerned, including the nature of side effects and adverse reactions that may follow its use. 

3. Children with impaired immune responsiveness, whether due to the use of immunosuppres¬ 
sive therapy (including irradiation, corticosteroids, antimetabolites, alkylating agents, and cyto¬ 
toxic agents), a genetic defect, HIV infection, or other causes, may have reduced antibody 
response to active immunization. 272 * 29 (See DRUG INTERACTIONS). 

4. The use of pneumococcal conjugate vaccine does not replace the use of 23-valent pneumo¬ 
coccal polysaccharide vaccine in children > 24 months of age with sickle cell disease, asple¬ 
nia, HIV infection, chronic illness or who are immunocompromised. Data on sequential vacci¬ 
nation with Prevnar™ followed by 23-valent pneumococcal polysaccharide vaccine are limited. 

In a randomized study, 23 children > 2 years of age with sickle cell disease were administered 
either 2 doses of Prevnar™ followed by a dose of polysaccharide vaccine or a single dose of 
polysaccharide vaccine alone. In this small study, safety and immune responses with the com¬ 
bined schedule were similar to polysaccharide vaccine alone. 30 

5. Since this product is a suspension containing an aluminum adjuvant, shake vigorously imme¬ 
diately prior to use to obtain a uniform suspension prior to withdrawing the dose. 



6 . A separate sterile syringe and needle or a sterile disposable unit should be used for each indi¬ 
vidual to prevent transmission of hepatitis or other infectious agents from one person to 
another. Needles should be disposed of properly and should not be recapped. 

7. Special care should be taken to prevent injection into or near a blood vessel or nerve. 

8 . Healthcare professionals should prescribe and/or administer this product with caution to patients 
with a possible history of latex sensitivity since the packaging contains dry natural rubber. 

Information for Parents or Guardians 

Prior to administration of this vaccine, the healthcare professional should inform the parent, 
guardian, or other responsible adult of the potential benefits and risks to the patient (see 
ADVERSE REACTIONS and WARNINGS sections), and the importance of completing the immu¬ 
nization series unless contraindicated. Parents or guardians should be instructed to report any 
suspected adverse reactions to their healthcare professional. The healthcare professional should 
provide vaccine information statements prior to each vaccination. 

DRUG INTERACTIONS 

Children receiving therapy with immunosuppressive agents (large amounts of corticosteroids, 
antimetabolites, alkylating agents, cytotoxic agents) may not respond optimally to active immu- 
nization. 28 - 2931 - 32 (See PRECAUTIONS, General). 

As with other intramuscular injections, Prevnar™ should be given with caution to children on anti¬ 
coagulant therapy. 

Simultaneous Administration with Other Vaccines 

During clinical studies, Prevnar™ was administered simultaneously with DTP-HbOC or DTaP and 
HbOC, OPV or IPV, Hep B vaccines, MMR, and Varicella vaccine. Thus, the safety experience with 
Prevnar™ reflects the use of this product as part of the routine immunization schedule.’ 9 - 20 ' 222325 
The immune response to routine vaccines when administered with Prevnar™ (at separate sites) 
was assessed in 3 clinical studies in which there was a control group for comparison. Results for 
the concurrent immunizations in infants are shown in Table 5 and for toddlers in Table 6. 
Enhancement of antibody response to HbOC in the infant series was observed. Some suppression 
of Haemophilus influenzae type b (Hib) response was seen at the 4th dose, but over 97% of chil¬ 
dren achieved titers > 1 pg/mL. Although some inconsistent differences in response to pertussis 
antigens were observed, the clinical relevance is unknown. The response to 2 doses of IPV given 
concomitantly with Prevnar™, assessed 3 months after the second dose, was equivalent to con¬ 
trols for poliovirus Types 2 and 3, but lower for Type 1. MMR and Varicella immunogenicity data 
from controlled clinical trials with concurrent administration of Prevnar™ are not available. 



TABLE 5 

Concurrent Administration of Prevnar™ With Other Vaccines to Infants in 

Non-Efficacy Studies 20 -” 


Antigen* * * § 

GMC* 

% Responderst 

Study 


N 


Prevnar™ 

Control§ 

Prevnar™ 

Control§ 


(mo.) 

Prevnar™ 

Control! 

Hib 

6.2 

4.4 

99.5, 88.3 

97.0,88.1 

118-12 

2,4,6 

214 

67 

Diphtheria 

0.9 

0.8 

1.00 

97.0 





Tetanus 

3.5 

4.1" 

100 

100 





PT 

19.1 

17.8 

74.0 

69.7 





FHA 

43.8 

46.7 

66.4 

69.7 





Pertactin 

40.1 

50.9 

65.6 

77.3 





Fimbriae 2 

3.3 

4.2 

44.7 

62.5" 





Hib 

11.9 

7.8" 

100, 96.9 

98.8, 92.8 

118-16 

2,4,6 

159 

83 

Hep B 

— 

— 

99.4 

96.2 

118-16 

0 ,2,6 

156 

80 

IPV Type 1 

— 

— 

89.0 

93.6fl 

118-16 

2,4 

156 

80 

Type 2 

— 

— 

94.2 

93.6 





Type 3 

— 

" 

83.8 

80.8 






* Hib vaccine was HibTITER®, DTaP vaccine was Acel-lmune®. Hib (pg/mL); Dip, Tet (lU/mL); 

Pertussis Antigens (PT, FHA, Rn, Fim) (units/mL). 

t Responders = Hib (>0.15 pg/mL, >1.0 pg/mL); Dip, Tet (>0.1 HJ/mL); Pertussis Antigens (PT, 
FHA, Rn, Fim) [4-fold rise]; IPV (>1:10); Hep B (>10 mlU/mL). 
t Schedule for concurrently administered vaccines; Prevnar™ administered at 2,4,6 mos.; blood 
for antibody assessment attained 1 month after third dose, except for IPV (3 months post¬ 
immunization). 

§ Concurrent vaccines only. 

II p<0.05 when Prevnar™ compared to control group using the following tests: ANCOVA for GMCs 
in 118-12; ANOVA for GMCs in 118-16; and Fisher’s Exact test for % Responders in 118-12. 

II Lower bound of 90% Cl of difference >10%. 































TABLE 6 

Concurrent Administration of Prevnar™ With Other Vaccines to Toddlers in a 

Non-Efficacy Study 22 


Antigen* 

GMC* 

% Responderst 

Study* 

Vaccine 

Schedule! 

N 


Prevnar™ 

Control 11 

Prevnar™ 

Control 11 


(mo.) 

Prevnar™ 

Control 11 

Hib 

22.7 

47.9H 

100, 97.9 

100,100 

118-7 

12-15 

47 

26 

Diphtheria 

2.0 

3.211 

.100 

100 





Tetanus 

14.4 

18.8 

100 

100 



- 


PT 

68.6 

121 .2H 

68.1 

73.1 





FHA 

29.0 

48.2H 

68.1 

84.6 





Pertactin 

84.4 

83.0 

83.0 

96.2 





Fimbriae 2 

5.2 

3.8 

63.8 

50.0 






* Hib vaccine was HibTITER®, DTaP vaccine was Acel-lmune®. Hib (pg/mL); Dip, Tet (lU/mL); 

Pertussis Antigens (PT, FHA, Rn, Fim) (units/mL). 
t Responders = Hib (>0.15 pg/mL, >1.0 pg/mL); Dip, Tet (>0.1 lU/mL); Pertussis Antigens (PT, 
FHA, Ptn, Rm) [4-fold rise]. ' 

t Children received a primary series of DTP-HbOC (Tetramune®). 

§ Blood for antibody assessment obtained 1 month after dose. 

II Concurrent vaccines only. 

II p<0.05 when Prevnar™ compared to control group using a two-sample t-test. 
CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 

Prevnar™ has not been evaluated for any carcinogenic or mutagenic potential, or impairment of fertility 

PREGNANCY 
Pregnancy Category C 

Animal reproductive studies have not been conducted with this product. It is not known whether 
Prevnar™ can cause fetal harm when administered to a pregnant woman or whether it can affect 
reproductive capacity. This vaccine is not recommended for use in pregnant women. 

Nursing Mothers 

It is not known whether vaccine antigens or antibodies are excreted in human milk. This vaccine 
is not recommended for use in a nursing mother. 

PEDIATRIC USE 

Prevnar™ has been shown to be usually well-tolerated and immunogenic in infants. The safety 
and effectiveness of Prevnar™ in children below the age of 6 weeks have not been established. 
Immune responses elicited by Prevnar™ among infants born prematurely have not been studied. 
See DOSAGE AND ADMINISTRATION for the recommended pediatric dosage. 

GERIATRIC USE 

This vaccine is NOT recommended for use in adult populations. It is not to be used as a substi¬ 
tute for the pneumococcal polysaccharide vaccine, in geriatric populations. 

ADVERSE REACTIONS 

The majority of the safety experience with Prevnar™ comes from the NCKP Efficacy Trial in which 
17,066 infants received 55,352 doses of Prevnar™, along with other routine childhood vaccines 
through April 1998 (see CLINICAL PHARMACOLOGY section). The number of Prevnar™ recipi- 






ents in the safety analysis differs from the number included in the efficacy analysis due to the dif¬ 
ferent lengths of follow-up for these study endpoints. Safety was monitored in this study using 
several modalities. Local reactions and systemic events occurring within 48 hours of each dose 
of vaccine were ascertained by scripted telephone interview on a randomly selected subset of 
approximately 3,000 children in each vaccine group. The rate of relatively rare events requiring 
medical attention was evaluated across all doses in all study participants using automated data¬ 
bases. Specifically, rates of hospitalizations within 3,14,30, and 60 days of immunization, and of 
emergency room visits within 3,14, and 30 days of immunization were assessed and compared 
between vaccine groups for each diagnosis. Seizures within 3 and 30 days of immunization were 
ascertained across multiple settings (hospitalizations, emergency room or clinic visits, telephone 
interviews). Deaths and SIDS were ascertained through April 1999. Hospitalizations due to dia¬ 
betes, autoimmune disorders, and blood disorders were ascertained through August 1999. 

In Tables 7 and 8, the rate of local reactions at the Prevnar™ injection site is compared at each 
dose to the DTP or DTaP injection site in the same children. 


TABLE 7 

Percentage of Subjects Reporting Local Reactions Within 2 Days Following Immunization 
With Prevnar™ and DTP-HbOC* Vaccines at 2,4, 6, and 12-15 Months of Age 19 


Reaction 

Dose 1 

Dose 2 

Dose 3 

a 

Dose 4 


Prevnar™ 

DTP- 

HbOC 

Sitef 

Prevnar™ 

DTP- 

HbOC 

Sitef 

Prevnar™ 

DTP- 

HbOC 

Sitef 

Prevnar™ 

DTP- 

HbOC 

Sitef 

Site 

Site 

Site 

Site 


l\l=2890 

N=2890 

l\l=2725 

N=2725 

N=2538 

N=2538 

N=599 

N=599 

Erythema 









Any 

12.4 

21.9 

14.3 

25.1 

15.2 

26.5 

12.7 

23.4 

> 2.4 cm 

1.2 

4.6 

1.0 

2.9 

2.0 

4.4 

1.7 

6.4 

induration 









Any 

10.9 

F22.4 

12.3 

1 23.0 

12.8 

r - 23.3 

11.4 

20.5 

> 2.4 cm 

2.6 

7.2 

2.4 

5.6 

2.9 

6.7 

2.8 

7.2 

Tenderness 









Any 

28.0 

36.4 

25.2 

30.5 

25.6 

32.8 

36.5 

45.1 

Interfered 
with limb 
movement 

7.9 

10.7 

7.4 

8.4 

7.8 

10.0 

18.5 

22.2 


If Hep B vaccine was administered simultaneously, it was administered into the same limb as 
the DTP-HbOC vaccine. If reactions occurred at either or both sites on that limb, the more 
severe reaction was recorded. 

t p<0.05 when Prevnar™ site compared to the DTP-HbOC site using the sign test. 



TABLE 8 

Percentage of Subjects Reporting Local Reactions Within 2 Days Following Immunization 
With Prevnar™* and DTaP Vaccinesf at 2, 4, 6, and 12-15 Months of Age 19 


Reaction 


Erythema 


Dose 1 


Dose 2 


Dose 3 


Dose 4 



Prevnar™ 

DTaP 

Prevnar™ 

DTaP 

Prevnar™ 

DTaP 

Prevnar™ 

Site 

Site 

Site 

Site 

Site 

Site 

Site 

N=693 

N=693 

N=526 

N=526 

N=422 

N=422 

N=165 



S 


N=165 


Induration 


Any 

9.8 

6.6§ 

IflMI 

10.5 

10.4 

10.4 

12.1 

5.5§ 

> 2.4 cm 

1.6 

0.9 

IIDEH 

1.7 

2.4 

1.9 

5.5 

1.8 


Tenderness 


Any _ 

Interfered 
with limb 
movement 


16.0 

1 . 8 § 


* HbOC was administered in the same limb as Prevnar™. If reactions occurred at either or both 
sites on that limb, the more severe reaction was recorded, 
t If Hep B vaccine was administered simultaneously, it was administered into the same limb as 
DTaP. If reactions occurred at either or both sites on that limb, the more severe reaction was 
recorded. 


t Subjects may have received DTP or a mixed DTP/DTaP regimen for the primary series. 

Thus, this is the 4th dose of a pertussis vaccine, but not a 4th dose of DTaP. 

§ p<0.05 when Prevnar™ site compared to DTaP site using the sign test. 




















































Table 9 presents the rates of local reactions in previously unvaccinated older infants and children. 


TABLE 9 

Percentage of Subjects Reporting Local Reactions Within 3 Days of immunization in Infants 
and Children from 7 Months Through 9 Years of Age” 


Age at 1st 
Vaccination 

7 • 11 Mos. 

12- 

23 Mos. 

24-35 

Mos. 

36-59 

Mos. 

5-9 

Yrs. 

Study No. 

118-12 

118-16 

118-9* 

118-18 

118-18 

118-18 

118-18 

Dose Number 

1 j 2 j 3t 

1 | 2 j 3f 

1 

1 | 2 

1 

1 

1 

Number of 
Subjects 

54 | 51 | 24 

81 | 76 | 50 

60 

114 | 117 

46 

48 

49 

Reaction 








Erythema 








Any 

16.7111.8120.8 

7.4 17.9114.0 

48.3 

10.5 j 9.4 

6.5 

29.2 

24.2 

> 2.4 cmt 

1.9 j 0.0! 0.0 

o.o lo.oi 0.0 

6.7 

1.8 | 1.7 

0.0 

8.3 

7.1 

Induration 








Any 

16.7j11.ft! 8.3 

7.4 13.9110.0 

48.3 

8.8 | 6.0 

10.9 

22.9 

25.5 

> 2.4 cmt 

3.7! 0.0! 0.0 

o.o jo.oi 0.0 

3.3 

0.9 I 0.9 

2.2 

6.3 

9.3 

Tenderness 








Any 

13.Oil 1.8; 12.5 

8.6 !l0.5jl2.0 

46.7 

25.7126.5 

41.3 

58.3 

82.8 

Interfered 
with limb 
movement§ 

1.9 j 2.01 4.2 

_i_i_ 

1.2 11.31 0.0 

_i_i_ 

3.3 

6.2 | 8.5 

_i_ 

13.0 

20.8 

39.4 


* For 118-9,2 of 60 subjects were >24 months of age. 

t For 118-12, dose 3 was administered at 15 -18 mos. of age. For 118-16, dose 3 was adminis¬ 
tered at 12 -15 mos. of age. 

X For 118-16 and 118-18, >2 cm. 

§ Tenderness interfering with limb movement. 








Tables 10 and 11 present the rates of systemic events observed in the efficacy study when 
Prevnar™ was administered concomitantly with DTP or DTaP. 


TABLE 10 

Percentage of Subjects* Reporting Systemic Events Within 2 Days Following 
Immunization With Prevnar™ or Controlf Vaccine Concurrently With DTP*HbOC 
Vaccine at 2,4, 6, and 12*15 Months of Age« 


Reaction 

Dose 1 

Dose 2 

Dose 3 

Dose 4 


Prevnar™ 

Controlf 

Prevnar™ 

Controlf 

Prevnar™ 

Controlf 

Prevnar™ 

Controlf 


N=2998 

N=2982 

N=2788 

N=2761 

N=2596 

N=2591 

N=709 

N=733 

Fever 









> 38.0°C 

33.4 

28.7+ 

34.7 

27.4+ 

40.6 

32.4+ 

41.9 

36.9 

> 39.0°C 

1.3 

1.3 

3.0 

1.6+ 

5.3 

3.4+ 

4.5 

4.5 

Irritability 

71.3 

67.9f 

69.4 

63.8+ 

68.9 

61.6+ 

PI 

65.8+ 

Drowsiness 

49.2 

■aii« 

32.5 

33.6 

25.9 

23.4+ 

mm 

22.7 

Restless 

Sleep 

18.1 

mi 

27.3 

24.3+ 

33.3 

30.1+ 

29.9 

28.0 

Decreased 

Appetite 

24.7 

23.6 

22.8 

20.3+ 

27.7 

25.6 

33.0 

27.4t 

Vomiting 

17.9 

14.9+ 

16.2 

14.4 

15.5 

12.7+ 

9.6 

6.8 

Diarrhea 

12.0 

10.7 

10.9 

9.9 

11.5 

10.4 

12.1 

11.2 

Rash or 
Hives 

0.7 

0.6 

0.8 

0.8 

1.4 

1.1 

1.4 

0.8 


* Approximately 90% of subjects received prophylactic or therapeutic antipyretics within 
48 hours of each dose. 

t Investigational meningococcal group C conjugate vaccine (MnCC). 
f p<0.05 when Prevnar™ compared to control group using a Chi-Square test. 

















































































TABLE 11 

Percentage of Subjects* Reporting Systemic Events Within 2 Days Following 
Immunization With Prevnar™ or Controlf Vaccine Concurrently With DTaP 
Vaccine at 2,4, 6, and 12-15 Months of Age” 


Reaction 

Dose 1 

Dose 2 

Dose 3 

Dose 4 


Prevnar™ 

Controlf 

Prevnar™ 

Controlf 

Prevnar™ 

Controlf 

Prevnar™ 

Controlf 


N=710 

N=711 

N=559 

N=508 

N=461 

N=414 

N=224 

N=230 

Fever 









> 38.0°C 

15.1 

9.4§ 

23.9 

10.8§ 

19.1 

11. 8§ 

21.0 

17.0 

> 39.0°C 

0.9 

0.3 

2.5 

0.8§ 

1.7 

0.7 

1.3 

1.7 

Irritability 

48.0 

48.2 

58.7 

45.3§ 

51.2 

44.8 

44.2 

42.6 

Drowsiness 

40.7 

42.0 

25.6 

22.8 

19.5 

21.9 

17.0 

16.5 

Restless 

Sleep 

15.3 

15.1 

20.2 

19.3 

25.2 

19.0§ 

20.2 

19.1 

Decreased 

Appetite 

17.0 

13.5 

17.4 

13.4 

20.7 

13.8§ 

20.5 

23.1 

! 

Vomiting 

um 

14.5 

16.8 

14.4 

10.4 

Ml.6 

4.9 

4.8 

Diarrhea 

hqi 

8.4§ 

10.2 

9.3 

8.3 

— 1 

11.6 

9.2 

Rash or 
Hives 

1.4 

0.3§ 

1.3 

1.4 

0.4 

0.5 

0.5 

1.7 


* Approximately 75% of subjects received prophylactic or therapeutic antipyretics within 
48 hours of each dose. 

t Investigational meningococcal group C conjugate vaccine (MnCC). 
f Most of these children had received DTP for the primary series. Thus, this is a 4th dose of 
a pertussis vaccine, but not of DTaP. 

§ p<0.05 when Prevnar™ compared to control group using a Chi-Square test. 
















































































Table 12 presents results from a second study (Manufacturing Bridging Study) conducted at 
Northern California and Denver Kaiser sites, in which children were randomized to receive one of 
three lots of Prevnar™ with concomitant vaccines including DTaP, or the same concomitant vac¬ 
cines alone. Information was ascertained by scripted telephone interview, as described above. 


TABLE 12 

Percentage of Subjects* Reporting Systemic Reactions Within 3 Days Following 
Immunization With Prevnar™, DTaP, HbOC, Hep B, and IPV vs. Control! 

In Manufacturing Bridging Study 20 


Reaction 

Dose 1 

Dose 2 

Dose 3 


Prevnar™ 

Controlt 

Prevnar™ 

Controlt 

Prevnar™ 

Controlt 


N=498 

N=108 

N=452 

N=99 

N=445 

N=89 

Fever 







> 38.0°C 

21.9 

10.2! 

33.6 

17.2! 

28.1 

23.6 

> 39.0°C 

0.8 

0.9 

3.8 

0.0 

2.2 

0.0 

Irritability 

59.7 

60.2 

65.3 

52.5! 

54.2 

50.6 

Drowsiness 

50.8 

38.9+ 

30.3 

31.3 

21.2 

20.2 

Decreased 

Appetite 

19.1 

15.7 

20.6 

11.1* 

20.4 

9.0! 


* Approximately 72% of subjects received prophylactic or therapeutic antipyrectics within 
48 hours of each dose. 

t Control group received concomitant vaccines only in the same schedule as the Prevnar™ group 
(DTaP, HbOC at dose 1, 2, 3; IPV at doses 1 and 2; Hep B at doses 1 and 3). 

! p<0.05 when Prevnar™ compared to control group using Fisher’s Exact test. 

Fever (> 38.0°C) within 48 hours of a vaccine dose was reported by a greater proportion of sub¬ 
jects who received Prevnar™, compared to control (investigational meningococcal group C conju¬ 
gate vaccine [MnCC]), after each dose when administered concurrently with DTP-HbOC or DTaP in 
the efficacy study. In the Manufacturing Bridging Study, fever within 48-72 hours was also report¬ 
ed more commonly after each dose compared to infants in the control group who received only 
recommended vaccines. When administered concurrently with DTaP in either study, fever rates 
among Prevnar™ recipients ranged from 15% to 34%, and were greatest after the 2nd dose. 





































Table 13 presents the frequencies of systemic reactions in previously unvaccinated older infants 
and children. 


TABLE 13 

Percentage of Subjects Reporting Systemic Reactions Within 3 Days of Immunization 
in Infants and Children from 7 Months Through 9 Years of Age” 


Age at 1st 
Vaccination 

7-11 Mos. 

12 - 23 Mos. 

24-35 

Mos. 

36-59 

Mos. 

5-9 

Yrs. 

Study No. 

118-12 

118-16 

118-9* 

118-18 

118-18 

118-18 

118-18 

Dose Number 

1 

2 

— 

Jt 

1 

2 

— 

3t 

1 

1 

2 

1 

1 

1 

Number of 
Subjects 

54 

51 

24 

85 

80 

50 

60 

120 


47 

52 

100 

Reaction 













Fever 

> 38.0°C 

20.8 

21.6 

25.0 

17.6 

18.8 

22.0 

36.7 

11.7 

6.8 

14.9 

11.5 

r 7.o 

> 39.0°C 

1.9 

5.9 

0.0 

1.6 

3.9 

2.6 

0.0 

4.4 

0.0 

4.2 

2.3 

1.2 

Fussiness 

29.6 

39.2 

16.7 

54.1 

41.3 

38.0 

40.0 

37.5 

36.8 

46.8 

34.6 

29.3 

Drowsiness 

11.1 

17.6 

16.7 

24.7 

16.3 

14.0 

13.3 

18.3 

11.1 

12.8 

17.3 

11.0 

Decreased 

Appetite 

9.3 

15.7 

0.0 

15.3 

15.0 

30.0 

25.0 

20.8 

16.2 

23.4 

11.5 

9.0 


* For 118-9, 2 of 60 subjects were >24 months of age. 

t For 118-12, dose 3 was administered at 15 -18 mos. of age. For 118-16, dose 3 was adminis¬ 
tered at 12 -15 mos. of age. 


Of the 17,066 subjects who received at least one dose of Prevnar™ in the efficacy trial, there were 
24 hospitalizations (for 29 diagnoses) within 3 days of a dose from October 1995 through April 
1998. Diagnoses were as follows: bronchiolitis (5); congenital anomaly (4); elective procedure 
UTI (3 each); acute gastroenteritis, asthma, pneumonia (2 each); aspiration, breath holding, 
influenza, inguinal hernia repair, otitis media, febrile seizure, viral syndrome, well child/reassur¬ 
ance (1 each). There were 162 visits to the emergency room (for 182 diagnoses) within 3 days of 
a dose from October 1995 through April 1998. Diagnoses were as follows: febrile illness (20); 
acute gastroenteritis (19); trauma, URI (16 each); otitis media (15); well child (13); irritable child, 
viral syndrome (10 each); rash (8); croup, pneumonia (6 each); poisoning/ingestion (5); asthma ’ 
bronchiolitis (4 each); febrile seizure, UTI (3 each); thrush, wheezing, breath holding, choking, 
conjunctivitis, inguinal hernia repair, pharyngitis (2 each); colic, colitis, congestive heart failure, 
elective procedure, hives, influenza, ingrown toenail, local swelling, roseola, sepsis (1 each).’ 9 ’ 

One case of a hypotonic-hyporesponsive episode (HHE) was reported in the efficacy study follow¬ 
ing Prevnar™ and concurrent DTP vaccines in the study period from October 1995 through April 
1998. Two additional cases of HHE were reported in four other studies and these also occurred in 
children who received Prevnar™ concurrently with DTP vaccine. 22 - 25 

In the Kaiser efficacy study in which 17,066 children received a total of 55,352 doses of 
Prevnar™ and 17,080 children received a total of 55,387 doses of the control vaccine (investiga- 








tional meningococcal group C conjugate vaccine [MnCC]), seizures were reported in 8 Prevnar™ 
recipients and 4 control vaccine recipients within 3 days of immunization from October 1995 
through April 1998. Of the 8 Prevnar™ recipients, 7 received concomitant DTP-containing vac¬ 
cines and one received DTaP. Of the 4 control vaccine recipients, 3 received concomitant DTP- 
containing vaccines and one received DTaP.’ 9 In the other 4 studies combined, in which 1,102 
children were immunized with 3,347 doses of Prevnar™ and 408 children were immunized with 
1,310 doses of control vaccine (either investigational meningococcal group C conjugate vaccine 
[MnCC] or concurrent vaccines), there was one seizure event reported within 3 days of immu¬ 
nization.” This subject received Prevnar™ concurrent with DTaP vaccine. 

Twelve deaths (5 SIDS and 7 with clear alternative cause) occurred among subjects receiving 
Prevnar™, of which 11 (4 SIDS and 7 with clear alternative cause) occurred in the Kaiser efficacy 
study from October 1995 until April 20,1999. In comparison, 21 deaths (8 SIDS, 12 with clear 
alternative cause and one SIDS-like death in an older child), occurred in the control vaccine group 
during the same time period in the efficacy study. 1920 The number of SIDS deaths in the efficacy 
study from October 1995 until April 20,1999 was similar to or lower than the age and season- 
adjusted expected rate from the California State data from 1995-1997 and are presented in Table 14 


TABLE 14 

Age and Season-Adjusted Comparison of SIDS Rates in the NCKP Efficacy Trial 
With the Expected Rate from the California State Data for 1995-1997” 


Vaccine 

< One Week After 
Immunization 

< Two Weeks After 
Immunization 

< One Month After 
Immunization 

< One Year After 
Immunization 


Exp 

Obs 

Exp 

ObS 

Exp 

Obs 

Exp 

Obs 

Prevnar™ 

1.06 

1 

2.09 

2 

4.28 

2 

8.08 

4 

Control* 

1.06 

2 

2.09 

3t 

4.28 

3t 

8.08 

8t 


* Investigational meningococcal group C conjugate vaccine (MnCC). 
t Does not include one additional case of SIDS-like death in a child older than the usual SIDS age 
(448 days). 


In a review of all hospitalizations that occurred between October 1995 and August 1999 in the 
efficacy study for the specific diagnoses of aplastic anemia, autoimmune disease, autoimmune 
hemolytic anemia, diabetes mellitus, neutropenia, and thrombocytopenia, the numbers of such 
cases were either equal to or less than the expected numbers based on the 1995 Kaiser Vaccine 
Safety Data Link (VSD) data set. 

Overall, the safety of Prevnar™ was evaluated in a total of five clinical studies in which 18,168 
infants and children received a total of 58,699 doses of vaccine at 2,4, 6, and 12-15 months of 
age. In addition, the safety of Prevnar™ was evaluated in 560 children from 4 ancillary studies 
who started immunization at 7 months to 9 years of age. Tables 15 and 16 summarize systemic 
reactogenicity data within 2 or 3 days across 4,748 subjects (13,039 infant doses and 1,706 tod¬ 
dler doses) for whom these data were collected and according to the pertussis vaccine adminis¬ 
tered concurrently. 
































TABLE 15 

Overall Percentage of Doses Associated With Systemic Events Within 2 or 3 Days 
For Efficacy Study and All Ancillary Studies When Prevnar™ Administered To 
Infants As a Primary Series at 2,4, and 6 Months of Age"* > *- nn 


Systemic Event 

Prevnar™ 
Concurrently With 
DTP-HbOC 
(9,191 Doses)* 

Prevnar™ 
Concurrently With 
DTaP and HbOC 
(3,848 Doses)t 


Fever 




> 38.0°C 

35.6 

21.1 

14.2 

> 39.0°C 

3.1 

1.8 

0.4 

Irritability 

69.1 

52.5 

45.2 

Drowsiness 

36.9 

32.9 

27.7 

Restless Sleep 

25.8 

20.6 

22.3 

Decreased Appetite 

24.7 

18.1 

13.6 

Vomiting 

16.2 

13.4 

9.8 

Diarrhea 

11.4 

9.8 

4.4 

Rash or Hives 

0.9 

0.6 

0.3 


* Total from which reaction data are available varies between reactions from 8,874-9,191 doses. 
Data from studies 118-3,118-7,118-8. 

t Total from which reaction data are available varies between reactions from 3,121-3,848 doses. 
Data from studies 118-8,118-12,118-16. 

t Total from which reaction data are available varies between reactions from 295-538 doses. 
Data from studies 118-12 and 118-16. 
































TABLE 16 

Overall Percentage of Doses Associated With Systemic Events Within 2 or 3 Days 
For Efficacy Study and All Ancillary Studies When Prevnar™ Administered To 
Toddlers as a Fourth Dose At 12 to 15 Months of Age’” 2 


Systemic Event 

Prevnar™ 
Concurrently With 
DTP-HbOC 
(709 Doses)* 

Prevnar™ 
Concurrently With 
DTaP and HbOC 
(270 Doses)t 

Prevnar™ 

Only 

No Concurrent 
Vaccines 
(727 Doses)* 

Fever 




> 38.0°C 

41.9 

19.6 

13.4 

> 39.0°C 

4.5 

1.5 

1.2 

Irritability 

72.8 

45.9 

45.8 

Drowsiness 

21.3 

17.5 

15.9 

Restless Sleep 

29.9 

21.2 

21.2 

Decreased Appetite 

33.0 

21.1 

18.3 

Vomiting 

9.6 

5.6 

6.3 

Diarrhea 

12.1 

13.7 

12.8 

Rash or Hives 

1.4 

0.7 

1.2 


* Total from which reaction data are available varies between reactions from 706-709 doses. 

Data from study 118-8. 

t Total from which reaction data are available varies between reactions from 269-270 doses. 

Data from studies 118-7 and 118-8. 

* Total from which reaction data are available varies between reactions from 725-727 doses. 

Data from studies 118-7 and 118-8. 

With vaccines in general, including Prevnar™, it is not uncommon for patients to note within 48 
to 72 hours at or around the injection site the following minor reactions: edema; pain or tender¬ 
ness; redness, inflammation or skin discoloration; mass; or local hypersensitivity reaction. Such 
local reactions are usually self-limited and require no therapy. 

As with other aluminum-containing vaccines, a nodule may occasionally be palpable at the injec¬ 
tion site for several weeks. 33 

ADVERSE EVENT REPORTING 

Any suspected adverse events following immunization should be reported by the healthcare pro¬ 
fessional to the US Department of Health and Human Services (DHHS). The National Vaccine 
Injury Compensation Program requires that the manufacturer and lot number of the vaccine 
administered be recorded by the healthcare professional in the vaccine recipient’s permanent 
medical record (or in a permanent office log or file), along with the date of administration of the 
vaccine and the name, address, and title of the person administering the vaccine. 

The US DHHS has established the Vaccine Adverse Event Reporting System (VAERS) to accept all 





































reports of suspected adverse events after the administration of any vaccine including, but not lim¬ 
ited to, the reporting of events required by the National Childhood Vaccine Injury Act of 1986. The 
FDA web site is: http://www.fda.gov/cber/vaers/vaers.htm. 

The VAERS toll-free number for VAERS forms and information is 800-822-7967* 

DOSAGE AND ADMINISTRATION 

For intramuscular injection only. Do not inject intravenously. 

The dose is 0.5 mL to be given intramuscularly. 

Since this product is a suspension containing an adjuvant, shake vigorously immediately prior 
to use to obtain a uniform suspension in the vaccine container. The vaccine should not be 
used if it cannot be resuspended. * 

After shaking, the vaccine is a homogeneous, white suspension. 

Parenteral drug products should be inspected visually for particulate matter and discoloration 
prior to administration (see DESCRIPTION). This product should not be used if particulate matter 
or discoloration is found. 

The vaccine should be injected intramuscularly. The preferred sites are the anterolateral aspect of 
the thigh in infants or the deltoid muscle of the upper arm in toddlers and young children. The 
vaccine should not be injected in the gluteal area or areas where there may be a major nerve 
trunk and/or blood vessel. Before injection, the skin at the injection site should be cleansed and 
prepared with a suitable germicide. After insertion of the needle, aspirate and wait to see if any 
blood appears in the syringe, which will help avoid inadvertent injection into a blood vessel. If 
blood appears, withdraw the needle and prepare for a new injection at another site. 

Vaccine Schedule 

For infants, the immunization series of Prevnar™ consists of three doses of 0.5 mL each, at 
approximately 2-month intervals, followed by a fourth dose of 0.5 mL at 12-15 months of age. 

The customary age for the first dose is 2 months of age, but it can be given as young as 6 weeks 
of age. The recommended dosing interval is 4 to 8 weeks. The fourth dose should be adminis¬ 
tered at least 2 months after the third dose. 

Previously Unvaccinated Older Infants and Children 

For previously unvaccinated older infants and children, who are beyond the age of the routine 
infant schedule, the following schedule applies: 26 


Age at First Dose 

Total Number of 0.5 mL Doses 

7-11 months of age 

3* 

12-23 months of age 

2t 

> 24 months through 9 years of age 

1 


* 2 doses at least 4 weeks apart; third dose after the one-year birthday, 
separated from the second dose by at least 2 months. 

12 doses at least 2 months apart. 


(See CLINICAL PHARMACOLOGY section for the limited available immunogenicity data and 
ADVERSE EVENTS section for limited safety data corresponding to the previously noted vaccina¬ 
tion schedule for older children). 

Safety and immunogenicity data are either limited or not available for children in specific high risk groups 
for invasive pneumococcal disease (e.g., personawith slcWe&lbdisease, asplenia, HIV-infected). 

HOW SUPPLIED 'I , 

Vial, 1 Dose (5 per package) - NDC 0005-1970-67 
CPT Code 90669 



STORAGE 

DO NOT FREEZE. STORE REFRIGERATED, AWAY FROM FREEZER COMPARTMENT, AT 2°C TO 

8°C (36°F TO 46°F). 
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narcotic in high concentration, 
air. 
tests. 

(tctrachloromethane; 

:). CAS: 56-23-5. 
rinated hydrocarbon, 
less liquid; vapor 5.3 times 
sweetish, distinctive odor, d 
* 76.740; fp -23.00; refr index 
) press 91.3 mm (20Q; wt/gal 
ah p nose. Miscible with alco- 
r onn, benzene, solvent naphtha 
>mi unrl volatile oils; 
abostible. 

traction of carbon disulfide and 
ice of iron; (b) chlorination of 
sr hydrocarbons at 250-400C. 
atton: Treatment with caustic 
> remove sulfur chloride, fol- 
ition. 

CP, electronic 

ingestion, inhalation, and skin 
iOi use to extinguish fire, nar- 
*en (OSHA). TLV: 5 ppm in 
to phosgene at high tempera- 

Metal degreasing, agricultural 
ating organic compounds, pro- 
nductors, solvent (fats, oils rub- 

ted in products intended for 


u See tetrafluoromethane. 

See hexachloroethane. 

t-metboxymetanilSc acUDdiso- 
ium metboxymetanilate urea). 
f iNa)NH]aCO. 

isle, solids approximately 70%. 


See bromophosgene. 

See phosgene. 

(carbon oxycyanide). 

ns liquid. Unstable in the pres- 
> —83C, d 1.139 (—1J4C), mp 

LV: (as cyanide) 5 mg/m 9 in 

aesis. 

azole. (N,N-cartxmyldiimida- 
'lbis~lH-imidazote). 


CjHeNiO. Should be handled in of 

atmospheric moisture to avoid release of carbon 
dioxide. 

Proposes: OfT-white powder or ciystxls. Mw 
16115, mp 1I8-I20C 

Use: Enzycme cross-linldng agent, condensing 
agat for nucleoside triphosphate synthesis. 

carbonyl fluoride, (fluoroformyl fluoride; carton 
oiyfluo ridc). CAS: 353-504. OOF* 
Properties: Colorless, hygroscopic gas. Unstable 
® ^ P I ^ ence »“«■ BP “83C, d 1.139 
( 114Q. fp -II4G Min purity 97 mole %. 
Nonflammable. 

Derivation: Action of silver fluoride on carton 
monoxide. 

Grade: Technical. 

Hazard: Toxic by inhalation, strong iniiant to 
skin. TLV: 2 ppm in air. 

Use: Organic synthesis. 

orbonyt group. The divalent group =0=0 
which occurs in a wide range of chemical com¬ 
pounds. It is present in aldehydes, ketones, or¬ 
ganic acids, and sugars and in the carboxyl 
group, i.e.. 



In combination with transition metals, it forms 
coordination compounds which are highly toxic, 
as they decompose to release carbon monoxide 
when absorbed by the body, eg, nickel carbonyl. 
Several metal carbonyls have antiknock proper¬ 
ties. The carbonyl group is also found in combi¬ 
nation with nonmetals, «in phosgene (carbonyl 
chloride); these compounds are also poisonous. 


carbonyl sulfide. (carbon oxysulfide). 

CAS: 6 63-58-1. COS. 

Properties; Colorless gas with typical sulfide odor 
c *, c 5? t „?' h “ P ure - D gas (air = 1) 2.1, fp 
~ ? i ^ ^ — 50.2C (1 atm). Soluble in water 
and alcohol. 


Derivation: Hydrolysis of ammonium or potas- 
slum thiocyanate. 

Hazard: Narcotic in high concentrations. Flam¬ 
mable^ explosive limits in dr 12-28.5%. 


carbophenothioiL (Generic name for ($-[Qxhlo- 
rophenyl)th»o]methyl]-0.0-diethyl phosphoro- 
dithioatq CK><liethyl-S<p<^ 
thyl) phoaphoredithiosteX 
<QiHK))»P(S)SCH 1 S(QH.)CI 
Pr^aties: Amber liquid, bp 82C (0.1 mm), d 
1-29 (20C). Essentially insohibk in water, misci¬ 
ble in common solvents. 


CARBOSAND 

Hazard: Use may be restricted. A cholinesterase 
inhibitor. 

Use: Insecticide, acaricide. 

‘^Carhopo!/’* 1 * TM for a group of water-soluble 
vinyl polymers having excellent suspending, 
thickening, and gel-forming properties. 

Use: Su^oaons of glass fibers, graphite, pow- 
aeredmetab; gel formation b hydrocarbons; 
emulsifier for creosote, tan. and asphalts: hibri- 
cants; printing inks; coatings. 

««»horane. A crystalline compound comprised of 

boron, carbon, and hydrogen. It an be synthc* 
sl2fid in various ways, chiefly by the reaction 
of a bonne (peata- or deca-) with acetylene, ei¬ 
ther at high-temperature in the gas phase or in 
the presence of a Lewis base. Alkylated deriva¬ 
tives have been prepared Carborenes have differ¬ 
ent structural and chemical characteristics and 
should not be confused with hydrocarbon deriva¬ 
tives of boron hydrides. The predominant struc¬ 
tures are the cage type, the nest type, and the 
web type these terms being descriptive of the 
arrangement of atoms in the crystals. Active re¬ 
search on carborane chemistry has been con¬ 
ducted under sponsorship of the US Office of 
Naval Research. 

^Carbortxm. 0 " 9 TM for a metallurgical process¬ 
ing alloy containing 15-20% titanium, 6*8% 
carbon, 2.4-4.0% silicon, 1.75-2.25% boron, 
and the balance iron except with traces of phos¬ 
phorus and suiftir. Used to deoxidize and harden 
steel. 

44 C^rbonindum f ^ 0 TM for abrasives and re¬ 
fractories of si l icon carbide, fused alumina and 
other materials. 

Properties: For silicon carbide, crystalline form 
ranges from small to massive crystals in the hex¬ 
agonal system, the crystals varying from trans¬ 
parent to opaque with colon from pale green 
to deep bine or black; hardness 9.17 (Mohs); d 
*•06-3.20. Noneorabustible, not affected by ac¬ 
ids, slowly oxidizes at temperature above 1000C 
good heatdissipator, highly refractory. For fused 
alumina, see properties under the TM “Aloxite.” 
Use: Abrasive grains and powders for cutting, 
grinding, and polishing; valve-grinding com¬ 
pounds; grinding wheels; coated abrasive prod¬ 
ucts; antislip tiles and treads; refractory grains. 

carboaand. Fine sand that has ^ timed with 
an organic solution and roasted to produce a 
material that can be sprayed onto oil slicks to 
aid in sinking or dispersing them. 

See also oil sgrill treatment. 
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Fart IlCl.* Cbaracccitzatloo 
1^2 Paeamococcal PolywcWidt-CRMt* Coajafata 


1.6.2 Pneumococcal Polysaccharide-CRM,„ Conjugate 
1.6.2.1 General Conjugate Structures 

Aldehyde groups introduced into die polysaccharide structures by periodate oxidation react 
with primary amines (e-amino groups of lysine) from the CRM iy7 to form imin^ which are 
reduced to amines by cyanoboxohydride. Single aldehyde groups, such as would form from 
the glycerol phosphate in serotype 18C or the ribitol in serotype 6B, can react to give 
secondary amines. Dialdehydes formed from the oxidation of a glycosyl ring have the 
potential to form tertiary amine ring structures and secondary amines. (King et al. (1975) 
Arch. Biochem. Biophys. 169: 464-473 and Sanderson and Wilson (1971) Immunol. 20: 
1061-1065). Examples of these potential conjugate linkage serotypes are depicted in Figure 
C-12. 


Figure C-12: Potential Covalent Linkages in Reductively Aminated 
Pneumoconjugates 
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1.6.22 Serotype 4 Saccharide and Conjugate 

a. Serotype 4 Pneumococcal Polysaccharide Chemical Structure 

The repeat unit of serotype 4 pneumococcal polysaccharide consists of 2-acetamido-2- 
deoxy-D-mannopyranosyl, 2-acetamido-2-deoxy-L-fucopyranosyl, 2-acctamido-2- 
deoxy-D-galactopyranosyl, and D-galactopyranosyl residues, with a pyruvate group 
attached to the galactose unit as shown in Figure C-13. 
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narcotic in high concentration, 
air. 
iesi$. 

(tetrachloTomcthanc; 

:). CAS: 56-23-5. 
rinated hydrocarbon, 
less liquid; vapor 5.3 times 
sweetish, distinctive odor, d 
1 76.74C; fp -23.0Q refr index 
s press 91.3 mm (20C); wt/gal 
ah p none. Miscible with alco- 
"onn, benzene, solvent naphtha 
tied and volatile oils; insoluble 
obusuble. 

Traction of carbon disulfide and 
ice of iron; (b) chlorination of 
s 1 hydrocarbons at 250-400C. 
ation: Treatment with caustic 
) remove sulfur chloride, fol- 
ition. 

CP, electronic. 

ingestion, inhalation, and skin 
ot use to extinguish fire, nar- 
jen (OSHA). TLV: 5 ppm in 
to phosgene at high tempera- 

Metal degreasing, agricultural 
ating organic compounds, pro- 
nductors. solvent (fats, oils rub¬ 
ied in products intended for 


u See tetrafluorometh&ne. 

See hexachloroethanc. 

-methoxymecanilic aeUDdiso- 
urn methoxymetaniUte urea). 
*Na)NH]jCO. 

iste, solids approximately 70%. 


See bromophosgene. 

See phosgene. 

(carbon oxycyanide). 

ss liquid. Unstable in the pres- 
. “83C, d 1.139 (-114C), mp 

LV: (as cyanide) 5 mg/m 3 in 

icsis. 

iznle. (N f N-carbonyldiimida- 
lbis^lH-imidazole). 


C,IfcN.O. Should be handled in absence of 
atmospheric moisture to avoid release of carbon 
dioxide. 

p "P < f' ics; Off-whiie powder or crystals. Mw 
162.15, mp 118-I20C. 

Use: Enxycme cross-linking agent, condensing 
agoit for nucleoside triphosphate synthesis. 

carbonyl fluoride, (fluoroformyl fluoride; carbon 
axyfluoride). CAS: 353-504. COF,. 
Properties: Colorless, hygroscopic gm. Unstable 
in the presence of water. Bp —83C, d 1.139 
(-114Q, fp -1|4C Min purity 97 mote %. 
Nonflammable. 

Derivation: Action of silver fluoride cm carbon 
monoxide. 

Grade: Technical. 

Hazard: Toxic by inhalation, strong irritant to 
skin. TLV; 2 ppm is air. 

Use: Organic synthesis. 

carbonyl group. The divalent group ^0=0 
which occurs in a wide range of chemical com¬ 
pounds. It is present in aldehydes, ketones, or¬ 
ganic acids, and sugars and in the carboxyl 
group, i.e.. 



In combination with transition meals, it forms 
coordination compounds which are highly toxic, 
as they decompose to release carbon monoxide 
when absorbed by the body, e.g^ nickel carbonyl. 
Several metal carbonyls have antiknock proper* 
tics. The carbonyl group is also found in combi¬ 
nation with nonmetals, as in phosgene (carbonyl 
chloride); these compounds arc aim poisonous. 


carbonyl sulfide, (carbon oxysulfide). 

CAS: 463-58-1. COS. 

Properties: Colorless gas with typical sulfide odor 
except when pure. D gas (air = 1) 2.1, fp 
"138.8C, bp —50.2C (1 aun). Soluble in water 
and aloohol. 


Derivation: Hydrolysis of ammonium or potas¬ 
sium thiocyanate. 

Hazard: Narcotic in high concentrations. Flam¬ 
mable, explosive limits in air 12-28.5%. 


“^vhenothioiL (Generic name for (S-ffp-chlo- 
rophenyl)thio)methyl)-0,0-<4irthyl phosphor©- 
dithioatc; 0-<V<lieihyl-S-(p<ltioiophcaylthiome* 
thyl) phosphorodithioate). 
<£H&)J(S)SCH£(C^)CL 
■Topoties: Amber liquid bp 82C (G.1 mm), d 
1-29 (20Q. Essentially insoluble in water, misci¬ 
ble in common solvents. 


CARBOSAND 

Hazard; Use may be restricted. A cholinesterase 
inhibitor. 

Use: Insecticide, acaricide. 

*<y bo PoL fn,, TM for a group of water-soluble 
vinyl polymers having excellent suspending, 
thickening, and gel-forming properties. 

U*: Suspensions of glass fibers, graphite, pow- 
dmed metals;- gel formation in hydrocarbons; 
emulsifier for creosote, tan. and asphalts; lubri- 
cants; printing Inks; coatings. 

a J^ or * at A crystalline compound comprised of 
won, carbon, and hydrogen. It can be synthe- 
sried in various ways, chiefly by the reaction 
of a boraac (penta- or deca-) with acetylene, ci- 
® high-temperature tn the gas phase or in 
the presence of a Lewis base. Alkylated deriv*. 
fives have been prepared. Carhorenes have differ- 
eat structural and chemical characteristics and 
should not be confused with hydrocarbon deriva¬ 
tives of boron hydrides. The predominant stmc- 
turns are the cage type, the nest type, and the 
we ® typ«. these terms being descriptive of the 
arrangement of atoms in the crystals. Active re¬ 
search on carborane chemistry has been con¬ 
ducted under sponsorship of the US Office of 
Naval Research. 

‘"Carbortam/’ 397 TM for a metallurgical process¬ 
ing alloy containing 15-20% titanium, 6-8% 
carbon, 2 4-4.0% silicon, 1.75-2.25% boron, 
and the balance iron except with trace of phos¬ 
phorus and sulfur. Used to deoxidize and harden 
steel. 

''GarboraudumT* TM for abrasives and re¬ 
fractories of silicon carbide, fused alumina and 
other materials. 

Properties: For silicon carbide, crystalline form 
ranges from small to massive crystals in the hex¬ 
agonal system, the crystals varying from trans¬ 
parent to opaque; with colon from pale green 
to deep blue or black; hardness 9.17 (Mohs); d 
3-06-3.20. Noaeotnbustible, not affected by ac¬ 
ids, slowly oxidizes at temperature above 1000C 
good heat dissipator, highly refractory. For fused 
alumina, see properties under the TM “Aloxite.” 

^rasivc grains and powders for cutting, 
grinding, and polishing; valve-grinding com¬ 
pounds; grinding wheels; coated abrasive prod¬ 
ucts; antislip tiles and treads; refractory grains. 

«rtx»and. Fine sand that has been treated with 
an organic solution and roasted to produce a 
material that can be sprayed onto oil slicks to 
aid in sinking or dispersing them. 

See also oil spill treatment. 
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1.6.2 Pneumococcal Polysaccharide-CRM, r Conjugate 
1.6.2.1 General Conjugate Structures 

Aldehyde groups introduced into die polysaccharide structures by periodate oxidation react 
with primary amines (e-amino groups of lysine) from die CRM 197 to form imines, which are 
reduced to amines by cyanoborohydride. Single aldehyde groups, such as would form from 
the glycerol phosphate in serotype ISC or the ribitol in serotype 6B, can react to give 
secondary amines. Dialdehydes formed from the oxidation of a glycosyl ring have the 
potential to form tertiary amine ring structures and secondary amines. (King et aL (1975) 
Arch. Biochem. Biophys. 169: 464-473 and Sanderson and Wilson (1971) ImmunoL 20: 
1061-1065). Examples of these potential conjugate linkage serotypes are depicted in Figure 
C-12. 

Figure C-12: Potential Covalent Linkages in Reductively Aminated 
Pneumoconjugates 
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1.6.2.2 Serotype 4 Saccharide and Conjugate 

a. Serotype 4 Pneumococcal Polysaccharide Chemical Structure 

The repeat unit of serotype 4 pneumococcal polysaccharide consists of 2-acetamido-2- 
deoxy-D-mannopyranosyl, 2-acetamido-2-deoxy-L-fucopyranosyl, 2-acetamido-2- 
deoxy-D-galactopyranosyl, and D-galactopyranosyl residues, with a pyruvate groqp 
attached to the galactose unit as shown in Figure C-13. 
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Lederle—Cont. 

Re constitu tion Directions for PHARMACY BULK VIAL Re¬ 
constitute the 40 g vial with 172 mL of a suitable diluent (ex- 
cept Udocaine HQ 0l5% to 1% without epinephrine) listed 
above to achieve a concentration of 1 g per 5 mL. 
Directions for Administration: Intermittent IV Infusion 
— Infuse diluted solution over period of about 00 minute 
During infusion it is desirable to discontinue the primary 
intravenous solution. 

Intravenous Injection (Bobu) — Reconstituted solution 
should be injected slowly over a 3- to 5-minute period to help 
avoid vein irritation. 


INTRAMUSCULAR ADMINISTRATION (CONVENTIONAL 
VIALS ONLY): 

Reconstitution Directions: Reconstitute each gram of 
PIPRACIL with 2 mL of a suitable diluent listed above to 
achieve a concentration of 1 g per 25 mL. Shake well until 
dissolved. 

Di r ection s for Administration: When indicated by rllnirol 
and bacteriological findings, intramuscular administration 
of 6 to 8 g daily of PIPRACIL, in divided doees, may be uti* 
lized for initiation of therapy. In addition, intramuscular 
administration of the drug may be considered for mainte¬ 
nance therapy after clinical and bacteriologic improvement 
has been obtained with intravenous piperacillin anHuim 
treatment Intramuscular administration should not exceed 
2 g per injection at any one site. 

The preferred rite is the upper outer quadrant of the buttock 
(ie, gluteus maximuaX 

The deltoid area should be used only if well-developed, and 
then only with caution to avoid radial nerve injury. Intra¬ 
muscular injections should not be made into the kmer or 
mid-third of the upper arm. 

STABILITY OF PIPRACIL FOLLOWING RECONSTITU¬ 
TION: 

PIPRACiL is stable in both glass and plastic containers 
when reconstituted with recommended diluents and when 
diluted with the intravenous solutions and intravenous ad¬ 
mixtures indicated above. 

Extensive stability studies have demonstrated chemical sta¬ 
bility (potency, pH, and clarity) through 24 hours at room 
temperature, up to 1 week refrigerated, and up to 1 month 
frozen (—10" to - 20*0. (Note: The 40 g Pharmacy Bulk Vial 
should not be frozen after reconstitution.) Appropriate con¬ 
sideration of aseptic technique and individual hospital pol¬ 
icy, however, may recommend discarding unused portions 
after storage for 48 hours under refrigeration and discarding 
after 24 hours storage at room temperature. 

ADD-Vintage System: 

Stability studies with the ad-mixed ADD-Vantage system 
have demonstrated chemical stability (potency, pH, and clar¬ 
ity) through 24 hours at room temperature. (Note: The ad¬ 
mixed ADD-Vantage should not be refrigerated or frozen 
after reconstitution.) 

Additional stability data available upon request 
HOW SUPPLIED 

PIPRACIL sterile piperacillin sodium is available in vials 
containing sterile freeze-dried piperacillin sodium powder 
equivalent to 2, 3. 4 and 40 g of piperacillin. One gram of 
piperacillin (as a monoeodium salt) contains 1.85 mEq 
(425 mg) of sodium. 

Product Numbers: 

NDC 0206-3879-16—2 gram/Vial (10s) 

NDC 0206-3882-55—3 gram/Vial (Ife) 

NDC 0206-3880-25—4 gram/Vial (10a) 

NDC 02063879-47—2 gram infusion Bottle (10s) 

NDC 0206-388285—3 gram infusion Bottle (10s) 

NDC 0206-388066—4 gram infusion Battle (10s) 

NDC 0206-3879-27—2 gram ADD-Vantage Vial (10s) 

NDC 0206-3882-28—3 gram ADD-Vantage Vial (10s) 

NDC 0206-3880*29—4 gram ADD-Vantage Vial (10s) 

NDC 0206-387760—40 gram Pharmacy Bulk Vial 
Military Depot 

NSN 6505-01-137-0039—3 g infusion bottle (10s) 

Military and VA Depots: 

NSN 6505-01-280-2317—3 g vial (10s) 

NSN 6505-01-280-2318—4 g vial (10s) 

Store at Co ntrolle d Room Temperature 15*-30 r C (59*-86D. 
LEDERLE PIPERACILLIN, INC Rev. 7/68 

Carolina, Puerto Rico 00630 24378 

Shown in Product Identification Section, page 415 
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PNU-IMUNE® 23 

(neip£ntttnf ] 
Pne um ococcal Vaccine. 
Polyvalent 


R 


DESCRIPTION 

Pneumococcal Vaccine Polyvalent, PNU-IMUNE 23 is a 
sterile preparation intended for intramuscular or subcutane¬ 
ous use. PNU-IMUNE 23 is indicated for immunization 
against infections caused by the 23 moat prevalent types of 
Streptococcus pneumoniae (pneumococci) which are responsi¬ 
ble for approximately 90% of serious pneumococcal disease 
in the United States and worldwide.** PNU-IMUNE 23 
consists of a mixture of purified capsular polysaccharides 
from types of 5 pneumoniae. (See table below.] 

Each of the pneumococcal polysaccharide types b produced 
separately to assure a high degree of purity. After an individ¬ 
ual pneumococcal type b grown, the polysaccharide b sepa¬ 
rated from the cell and purified by a series of steps including 
ethanol fractionation. The vaccine b formulated to contain 
25 pg of each of the 23 purified polysaccharide types per 05 
mL doee of vaccine. Thimeraaal (a me r c ur y derivative) at a 
final concentration of 0.01% b added as a preser v a tive. 
The vaccine b a dear, colorless liquid. 

CLINICAL PHARMACOLOGY 

Disease caused by Spneumoniae remains an important cause 
of morbidity and mortality in the United States, particularly 
in the very young, the elderly, and persons with certain high- 
risk conditions. Pneumococcal pneumonia accounts for 10% 
to 25% of all pneumonias and an estimated 40,000 deaths 
annually. 3 

Studies suggest annual rates of bacteremia of 15 to 19/ 
100,000 for the total population, and 50/100,000 for persons 
65 and older. Certain population groups, eg. Native Ameri¬ 
cans may have considerably higher disease rates. 1 
Mortality from pneumococcal disease b highest in patients 
with bacteremia or meningitis, patients with underlying 
medical conditions, and older persona. In some high-risk 
patients, mortality has been reported to be over 40% for bee- 
teremic disease and 55% for meningitis, despite appropriate 
antimicrobial therapy. 1 

In addition to the very young and persons 65 years of age or 
older, patients with certain chronic conditions are at in¬ 
creased risk of developing pneumococcal infection and 
severe pneumococcal illneaa. Patients with chronic cardio¬ 
vascular or pulmonary disease, diabetes mellitua, alcohol¬ 
ism, and cirrhoab are generally immunocompetent but have 
increased risk. Other patients at greater risk because of de¬ 
creased respon s iv e ne s s to polysaccharide antigens or more 
rapid decline in serum antibody include thoee with func¬ 
tional or anatomic asplenia (eg, tickle-cell disease or splenec¬ 
tomy), Hodgkin's disease, lymphoma, multiple myeloma, 
chronic renal failure, nephrotic syndrome, and organ trans¬ 
plantation. Studies indicate that patients with acquired im¬ 
munodeficiency syndrome (AIDS) are also at increased risk 
of pneumococcal disease. 6 * 7 Recurrent pneumococcal menin¬ 
gitis may occur in patients with cerebrospinal fluid leakage 
that complicates skull fractures or neurologic procedures. 
The polysaccharide capsules of pneumococci give these or¬ 
ganisms resistance to the phagocytic action of polymorpho¬ 
nuclear leukocytes and monocytes. However, type specific 
antibody facilitates their destruction in the body by the 
mechanism of complement-mediated lysis. 

Most healthy adults, including the elderly, demonstrate at 
least a twofold rise in type-spe ci fic antibodies within 2 to 3 
weeks of immunization. Similar antibody r es po nses have 
been reported in patients with alcoholic cirrhoab and diabe¬ 
tes mellitus. In contrast, elderly individuals with chronic 
pulmonary dise ase failed to mount a comparable immune 
response. In immunocompromised patients, the response 
to immunization may also be lower. Children under 2 years 
of age respond poorly to most capsular polysaccharide types. 
Further, response to some pneumococcal types (eg, 6A and 
14) important in pediatric infection b d ec r ease d in children 
less than 5 years of age.® 

In clinical studies with PNU-IMUNE 23 pneumococcal vac¬ 
cine, polyvalent more than 90% of all adults showed twofold 
or greater increase in geometric mean antibody titer for each 
capsular type contained in the vaccine* 

Patients over the age of 2 years with anatomical or func¬ 
tional asplenia and otherwise intact lymphoid function gen¬ 
erally respond to pneumococcal vaccines with a serological 
conversion comparable to that observed in healthy individu¬ 
als of the same age. 10 

Patients with acquired immunodeficiency syndrome (AIDS) 
may have an impaired antibody response to pneu m ococ ca l 
vaccine. 7 * 11 Howev er , asymptomatic human immuno¬ 
deficiency virus (HT/Vinfected patiefita, or those with 
generalized lymphadenopathy, respond to the 23-valent 
pneumococcal vaccine. 11 


Following immunization of healthy adulta, ai 
remain el eva te d for at least 5 years, but in son 
these may fall to preimmunizatioo level 
yean. 1 * 14 A more rapid in antibodies 
children, particularly those who have undergt 
tomy and those with sickle-eel] dbn—r. in whi 
for some types can fall to preimmunization lev< 
after immunization. 1646 Similar rates of dedin 
children with nephrotic syn drom e. 17 
Controlled clinical trials in South Africa inv 
gold miners have shown s 6-valent and a 13-va 
coccal vaccine to be 785% effective in pro* 
specific pneumococcal pneumonia and 6259 
preventing pneumococcal h*ri+r*mi» with t) 
tained in the vaccine 16 In a preliminary study 
polysaccharide vaccine in a group consisting c 
with sickle-cell riisrasr and 19 asplenic person 
do pneumococcal infections in the immun 
within 2 years of immunization. There were « 
p ne u m ococcal infection in 106 tiwimmunimd 
patients with skkle-oeU disease. Antibody ve> 
asplenic patients was comparable to that 
controls. 16 

In a study carried out by Austrian and coltea 
valent pneumococcal vaccines prepared for > 
Institute of Allergy and Infectious Disease, the 
pneumonias caused by the capsular types prose 
tines was 79%. Reduction in type specific p 
bacteremia was 82%. 16 

In a double-blind study of a 14-valent pneumoo 
carried out in Papua, New Guinea, pneutuoooc 
was 84% lower in the immunized group a* 
pneumonia 44% lower. 10 Five case-control stud 
have evaluated the efficacy of poeumoooccal v 
prevention of serious pneumococcal disease. } 
studies showed the vaccine to be efficacious, wi 
motes of efficacy ranging from 61% to 70%. 11- 
failed to show efficacy in preventing poeumoa 
mia." Thb study was judged inadequate in deit 
vaccination status, and the selection of control 
ered potentially biased. 1 
A prospective study failed to demonstrate eff 
pneumooocc&l pneumonia and bronchitis^* t) 
been criticized for methodological flaws. 1 In oo 
spective French study found pneumooooca] \ 
77% effective in raduringthe incidence of pneui 
nursing home residents/ 7 
Despite conflicting findings, the data continue t 
use of pneumococcal vaccine for certain well-dt 
at risk. 1 

INDICATIONS AND USAGE 
PNU-IMUNE 23 pneumococcal uoerinc, polyve 
cated for immunization against poeumoco- 
caused by those pneumococcal types included in 
Adults: 

1. All adulta 65 or older, 1 with emphasb on >«n" 
the older adult while in good health. 

2. Immunocompetent adulta who are at inert 
pneumococcal dbeaac or its complications 
chronic illneeeee (eg, cardiovascular or pulmo: 
diabetes mellitua, alcoholism, cirrhosis, or c 
fluid leaks). 1 

3. Immunocompromised adults at increased rial 

fl o oc ti disease or its complications (eg, splenic 
or anatomic asplenia, Hodgkin's \ym 

tipis myeloma, chronic renal failure, nephrot 
or conditions such as organ tranaplantatio 
with immunosup p r ess ion l 1 

Children: 

1. Children 2 yean of age or older with chronic i 
tifically associated vnth increased risk of p> 
di se a se or its complications (eg, *n*t*M«w c 
asplenia (including sickle-cell disease], ne. 
drome, cerebrospinal fluid leaks, and condi 
ated with immunosuppression). 1 
Special Groups: 

1. Persons living in special environments or sc 
with an identified increased risk of pneumoo 
or its complications. 1 

2. Patients with acquired immunodeftrieoc: 
(AIDS) have been shown to have an impair 
response to pneumococcal vaccine. Howev< 
matic or symptomatic human immtimAf ). 
(HTV>infected patients or thoee with persist 
bed lymphadenopathy respond to the 23-val* 

Timing of Immunization: When elective spl 
being considered, pneumooocc&l vaccine should 
least 2 weeks before surgery, if passible. 1 
For plan ning cancer chemotherapy or other 
preerive therapy, the interval be tw een imm m 


Nomenclature Pneumococcal Types 

Danish 1 2 3 4 5 6B 7F 8 9N 9V 1QA 1IA 12F 14 15B 17F 18C 19F 19A 20 22F 

US. 1234526 51 89 6834 43 12 14 54 17 5619 57 2022 




IND CORRESPONDENCE FOR 7-VALENT PNEUMOCOCCAL 
CONJUGATE VACCINE 
IND NO: 99-0279 

Date of 

Correspondence Description of Correspondence 

08/22/94 Request for meeting 

09/07/94 Request for pre-IND meeting 

10/26/94 IND submitted 

12/01/94 Protocol Amendment: 118-2-1 

12/02/94 Information Amendment 

12/21/94 Response to FDA Request for information 

01/06/95 Protocol Amendment: 118-3 

01/13/95 Protocol Amendment: 118-4-1; 118-5-1 

01/13/95 Cross referencing 

01/17/95 Protocol Amendment: 118-3-1 

01/20/95 Informational Amendment: Adult Safety Trial Summary 

02/03/95 Protocol Amendment: 118-3-4 

02/07/95 Protocol Amendment: 118-3-2 

02/21/95 Response to PDA request for additional information; clinical 

manufacturing and preclinical 

02/24/95 Protocol Amendment: 118-3-3 

03/22/95 Cross reference authorization 

04/26/95 Protocol Amendment: 118-3: Correction to Submission 

05/02/95 Protocol Amendment: 118-9-1 

05/03/95 Pre-Pivotal Meeting 

05/05/95 Information Amendment: Interim safety data in infant trial 118-3 

05/17/95 Cross referencing in support of clinical trials 

05/17/95 Protocol Amendment: 118-6-1 

05/18/95 Information Amendment: QA Release Protocol 

05/23/95 Protocol Amendment: 118-7-1 

Cross-referencing authorization 


05/31/95 





































Date of 

Correspondence 

06/07/95 

06/07/95 

06/07/95 

07/11/95 

08/22/95 

08/23/95 

08/30/95 

09/26/95 

09/26/95 

10/09/95 

10/11/95 

10/12/95 

10/12/95 

10/13/95 

10/20/95 

11/21/95 

01/08/96 

01/08/96 

01/23/96 

02/05/96 

03/20/96 

03/20/96 

04/05/96 

04/08/96 

04/11/96 

04/23/96 


Description of Correspondence 
Cross-referencing 
Cross-referencing authorization 
Pneumo studies 


Pre-Pi votal Trial 


Cross Referencing Authorization 
Cross Referencing Authorization 
Protocol Amendment: 118-8-1 


Protocol Amendment: 118-500-1 


Cross-Referencing authorization 
Efficacy trial 

Information Amendment: QA Release Protocol 
Response to FDA Request: safety data 
Information Amendment: QA Release protocol 
Information Amendment: QA Release protocol 
Information Amendment: QA Release Protocol 
Protocol Amendment: 118-3-1. 118-3-2, 118-3-3 
Information Amendment: QA Release Protocol 
Protocol Amendment: 118-8 


Protocol Amendment: 118-3-2/118-3-3 
Information Amendment: QA Release Protocol 
Cross-referencing authorization 
Protocol Amendment: 118-11 


Information Amendment: QA Release Protocol 
Requests for Information 
Protocol Amendment: 118-7-1 


Protocol Amendment; 118-4-1; FDA Forms 
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Date of 

Correspondence 

04/29/96 

05/01/96 

05/03/96 

05/20/96 

06/27/98 

07/16/98 

08/02/96 

08/09/96 

08/13/96 

08/29/96 

08/29/96 

09/04/96 

09/09/96 

09/13/96 

09/13/96 

09/24/98 

09/26/96 

10/01/96 

10/04/96 

10/04/96 

10/15/96 

10/21/96 

10/22/96 

10/30/96 

11/01/96 

11/26/96 


Description of Correspondence 
Response to FDA Request: Efficacy trial 
Protocol Amendment: 118-5-1 


Response to FDA Request: 118-3 
Notification of Export 
118-4-1 


118-5-1 


Information Amendment: QA Release Protocols 
118-4-1 


Efficacy Trial 
Revised Form 1572 


Information Amendment: QA Release Protocol 
Protocol 118-11 


Protocol Amendment: 118-12-1 


Protocol Amendment: 124-2-1 


Protocol Amendment: 118-12-4 


Protocol Amendment: 118-8 


Protocol Amendment: 118-12-2 
Information Amendment 


Consent Form 


Protocol Amendment: 124-2-3 


Protocol Amendment: 118-12-3 


Export Notification 
1995/96 Annual Report 
Protocol Amendment: 124-2-2 


Compassionate Use 
Export Notification 
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Date of 

Correspondence Description of Correspondence 

11/26/96 Export Notification 

01/03/97 Cross-referencing authorization 

01/16/97 Protocol Amendment: Proceedure change 

01/28/97 Information Amendment: QA Release Protocols 

02/03/97 Protocol Amendment: 118-10-1 

02/04/97 Protocol Amendment: 118-12-5 

02/25/97 Protocol Amendment: 118-12-4 

02/27/97 Compassionate use 

03/10/97 Protocol Amendment: 118-15 

03/21/97 Protocol: 118-12-3 

03/21/97 Protocol: 118-12-2 

03/31/97 Protocol: 118-12-5 

04/11/97 Response to FDA Request: Efficacy trials 

04/17/97 Information Amendment: QA Release Protocol 

04/22/97 Meeting 

04/23/97 Protocol Amendment: 118-1-1 

05/08/97 Protocol Amendment: 118-12-3 

05/08/97 Export Request 

06/24/97 Revised consent form 118-12-3 

06/24/97 118-15 

07/03/97 Protocol Amendment: 118-501 

07/15/97 Protocol Amendment: 118-8 

07/23/97 Export Approval 

08/14/97 Protocol Amendment: 118-8 

08/14/97 Information Amendment: QA Release Protocol 

Request for meeting 


08/27/97 










































Date of 

Correspondence 

10/06/97 

10/15/97 

12/11/97 

01/26/98 

01/29/98 

02/02/98 

02/03/98 

02/05/98 

03/17/98 

03/20/98 

03/25/98 

04/13/98 

04/21/98 

04/22/98 

04/22/98 

04/30/98 

05/01/98 

05/15/98 

05/21/98 

06/08/98 

06/17/98 

06/18/98 

06/23/98 

07/02/98 

07/08/98 

07/08/98 


Description of Correspondence 
Cross-referencing authorization 
118-12-3 


Protocol Amendment: 118-12 


Information Amendment: QA Release Protocol 
Overview of meeting 
Revised 1572 


Protocol Amendment: 118-12-3 


Cross-reference 


Protocol Amendment: 118-16 


Request for Withdrawal of Protocol 
Revised Form FDA 1572 


Response to FDA Request: 118-16 
Pre-FDA meeting 
Protocol 124-502 


Information Amendment: Revised CIB 


Protocol Amendment: 118-15 


FDA Questions - Re: Study 118-16 
Revised Consent Form & IRB approval 
‘97 Annual Report 
Efficacy trial 
Evaluation of Responders 
Response to FDA Request: Databases 
118-4-1; Revised 1572 

Information Amendment: 118-2-1; Clinical Study Summary 
Response to FDA Request: Response to CBER questions 
Response to FDA Request: Response to CBER questions 
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Date of 

Correspondence 
07/08/98 
07/29/98 
07/30/98 
08/14/98 
08/14/98 
08/14/98 
08/17/98 
08/21/98 
08/28/98 
09/11/98 
09/16/98 
09/17/98 
09/18/98 
10/30/98 
11/06/98 
11/06/98 
11/18/98 
11/23/98 
11/30/98 
12/03/98 
12/07/98 
12/17/98 
12/22/98 
01/06/99 
01/06/99 
01/12/99 


Description of Correspondence 
Response to FDA Request 118-8-1 
118-8-1 

118-8-1; Updated analysis for efficacy trials 
Response to FDA Request: Response to Correspondence 
Response to FDA Request: Response to Correspondence 
Study site change 

Response to FDA Request: Procedures 
Response to FDA Request: Immediate action plan 
Subject Study 
Media Statement 


Subject Study 

Information Amendment: Clinical Study Summary for 92-5 

Analysis Plan for Study 

118-8-1; Final analysis plan 

Batch testing results 

Analysis Plan 

Definitions 


Table of Contents for PLA 

Response to FDA Request: SOP Information Requested 

Pneumonia Analysis Plan for 118-8 

Response to FDA Request: Scientific data 

Request For Fast Track Designation 

Request For Pre-PLA/Pre-ELA meeting 

Protocol Amendment: 118-18-1 


Protocol Amendment: 118-16-1 


Pre-PLA Meeting 
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Date of 

Correspondence 

01/19/99 

01/20/99 

01/28/99 

02/11/99 

02/19/99 

03/01/99 

03/08/99 

03/08/99 

03/25/99 

03/27/99 

03/27/99 

04/06/99 

04/06/99 

04/06/99 

04/09/99 

06/25/99 

07/12/99 

07/21/99 

08/03/99 

08/06/99 


Description of Correspondence 
Response to FDA Request: Analysis Plan 
118-16-1 


118-18-1 


Bridging study analysis plan 
Submissions 


Efficacy study 
118-8-1 


118-8-1 


118-16 Analysis Plan 
Request for meeting 
Assays 

1998 Annual Report 

Response to FDA Request: Response to questions 
Pre-PLA meeting 

Response to FDA Request: clinical trial 
Protocol Amendment: 118-8 


Response to FDA Request: Response to FDA correspondence 
Protocol Amendment: 118-18 


Cross-Referencing Authorization 
118-8 


Quality Assurance Lot Release Protocol 


09/23/99 




























PLA CORRESPONDENCE FOR 7-VALENT PNEUMOCOCCAL 
CONJUGATE VACCINE 

__ IND NO: 99-0279 _ 

Date of 

Correspondence Description of Correspondence 
02/26/99 Initiation of rolling PLA 

03/04/99 FDA general correspondence: reference number assigned 
04/08/99 FDA general correspondence: notification of meeting with FDA 

04/12/99 clinical documentation 

05/28/99 SAS files 

05/31/99 application summary; SAS files; Study report files 

06/08/99 SAS files 

06/08/99 Request for material 

06/18/99 SAS files/immunogenicity data 

06/21/99 package insert 

06/23/99 package insert 

07/01/99 SAS file discussion chronology 

07/07/99 safety update submission; efficacy studies 

07/13/99 FDA general correspondence: application filed 

07/21/99 pending PLA 

07/28/99 blood culture isolates 

07/28/99 FDA general correspondence: review of submissions 

07/30/99 CBER lot release 

08/02/99 Attachments 

08/06/99 FDA general correspondence: statistical and clinical review of submission 
08/09/99 serology 

08/13/99 response to FDA questions 

08/26/99 FDA general correspondence: labels 

response to FDA questions 


08/30/99 

































Date of 

Correspondence 

09/02/99 

09/02/99 

09/13/99 

09/20/99 

09/21/99 

09/23/99 

09/25/99 

09/27/99 

09/29/99 

09/29/99 

09/30/99 

10/04/99 

10/12/99 

10/13/99 

10/15/99 

10/15/99 

10/18/99 

10/19/99 

10/21/99 

10/25/99 

10/25/99 

10/25/99 

10/26/99 

10/27/99 


Description of Correspondence 
bulk samples 

response to FDA review letter 
aluminum concentration determination 


labeling 

labeling 

FDA general correspondence: label and carton 
sample SAS program 
new product labeling 

FDA general correspondence: recommendations 
Response to clinical queries 
new product labeling 
SAS transport files 

FDA general correspondence: CBER labeling process 

briefing package 

confidentiality statement 

Request for meeting 

clinical queries 

safety data 

process description 

immunogenicity data 

blood culture 


Time calculations 


Indications 


Immunogenicity Data 
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Date of 

Correspondence 
10/28/99 
10/29/99 
10/29/99 
11/02/99 
11/03/99 
11/10/99 
11/18/99 
11/29/99 
11/30/99 
11/30/99 
12/03/99 
12/03/99 
12/06/99 
12/07/99 
12/10/99 
12/10/99 
12/10/99 
12/15/99 
12/16/99 
12/17/99 
12/29/98 
12/30/99 
01/07/00 
01/11/00 


Description of Correspondence 
Recommendations 


FDA General Correspondence: Meeting Notification 
FDA General Correspondence: Meeting agenda 
Response to 483 PAI 
New Product Labeling 

FDA General Correspondence: Notice of meeting cancellation 
Trade name 


FDA Queries: CBER Response 
FDA Queries: CBER comments 
FDA Queries: CBER Response 
Target dates 

Notification of Intent to file PLA Amendment 


New Product Labeling 
Package insert 
Response to 483 
Response letter 
Product Circular 


FDA General Correspondence: labeling 
Pre-license inspection 
Second set of responses 
Pre-license inspection 
Statistical and clinical questions 
Meeting with FDA 

FDA General correspondence: submissions 
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Date of 

Correspondence Description of Correspondence 
01/13/00 Response to FDA request 

01/21/00 FDA label review 

01/27/00 FDA draft summary 

01/28/00 Response to general FDA request: summary report 
01/29/00 FDA queries: internal committee meeting 

01/31/00 Draft summary 

01/31/00 Revised product circular 

02/01/00 Post-marketing surveillance study 

02/01/00 Draft summary 

02/01/00 Letter authorizing communication 

02/02/00 Updated manufacturing scale stability 

02/02/00 Data set 

02/02/00 Post-licence 

02/03/00 FDA General correspondence: data set 

02/09/00 FDA General correspondence: label comments 

02/10/00 Expiration dating 

02/10/00 FDA General correspondence: label review comments 

02/10/00 FDA General correspondence: formatting comments on inserts 
02/11/00 Validity Criteria 

02/11/00 Package insert 

02/12/00 Package insert 

02/14/00 Package insert 

02/14/00 Post-licensing letters 

02/15/00 Stability information 

































Date of 

Correspondence 

Description of Correspondence 

02/15/00 

Quality assurance unit 

02/15/00 

Package insert 

02/15/00 

FDA General Correspondence: comments 

02/15/00 

Quality Assurance 

02/16/00 

Action plan 

02/16/00 

Package insert 

02/17/00 

FDA General Correspondence: Approval Letter 

03/06/00 

Information Amendment 

03/28/00 

Proposed SAS data set structure 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


POWER OF ATTORNEY 

CONCERNING APPLICATION FOR PATENT TERM EXTENSION 

I. Egon E. Berg, Vice President and Associate General Counsel, Intellectual Property, of 
American Home Products Corporation, the undersigned agent for applicant University of 
Rochester, hereby appoint Estelle J. Tsevdos, Registration No.. 31145 of 

KENYON & KENYON 
One Broadway 
New York, NY 10004 

as the attorney to act on its behalf before the U.S. Patent and Trademark Office and to receive all 
communications and notices relative thereto in connection with the application for patent term 
extension concerning the below identified patent. 


TITLE OF INVENTION 

PATENT NUMBER 
FILING DATE 
ISSUE DATE 
INVENTORS 


IMMUNOGENIC CONJUGATES OF 
STREPTOCOCCUS PNEUMONIAL CAPSULAR 
POLYMER AND TOXIN OR IN TOXIAD 

5,360,897 


January 9,1992 


November 1,1994 

Porter W. Anderson and Ronald J. Eby 


APPLICANTS AGENT American Home Products Corporation 

ADDRESS American Home Products Corporation 

Patent Law Department -2B 
One Campus Drive 
Parsippany, NJ 07054 


DATE. M ~ *3-00 


SIGNATURE: 



r_£ 




Name: E^>n E. Berg 
Title: Vice President and Associate General 
Counsel, Intellectual Property 


TOTAL P.02 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


APPOINTMENT OF AGENT 

CONCERNING APPLICATION FOR PATENT TERM EXTENSION 


I, Mark S. Cobum, Acting Director, Office of Technology Transfer of the University of 
Rochester, as indicated by the document attached hereto, have authority for the University of 
Rochester, (See Certificate of Authority, attached hereto), the undersigned applicant for patent 
term extension, to appoint an agent to further the application for patent term extension 
concerning the below identified patent. Pursuant to this authority, I hereby appoint American 
Home Products Corporation, with an office at 

One Campus Drive 
Parsippany, NJ 07054 

as the agent for the University of Rochester to further the application for patent term extension 
concerning the below identified patent. 


TITLE OF INVENTION IMMUNOGENIC CONJUGATES OF 

STREPTOCOCCUS PNEUMONIAL CAPSULAR 
POLYMER AND TOXIN OR IN TOXOID 


PATENT NUMBER 
FILING DATE 
ISSUE DATE 
INVENTORS 
APPLICANT 
ADDRESS 


5,360,897 
January 9, 1992 
November 1, 1994 

Porter W. Anderson and Ronald J. Eby 

University of Rochester 

510 Hylan Building 
RC Box 270140 
Rochester, NY 14627-0140 


DATE: H 'f ^ffflfl siGNATURE: _ IAAIMJL*? . d^flXXAA 

Name: Mark S. Cobum 
Title: Acting Director, Office of Technology 
Transfer of the University of Rochester 


+7164736717 


T—643 P.04/04 F-401 


Apr-11-00 04:47pn Frost-OFFICE OF TECHNOLOGY TRANSFER 


UNIVERSITY OF 

ROCHESTER 


Charles E. Phelps 
Provost 


April 10,2000 


To Whom it May Concern: 


Certificate of Authority 


Mark S. Cobum, as Acting Director of the Office of Technology Transfer, is 
a uthoriz e d to execute all papers in connection with the procurement and issuance 
of all patents domestic and foreign on behalf of the University of Rochester 


-£L Ua £ - 

Charles E. Phelps, Provost 
University of Rochester 


200 Administration Building 
Rochester New York 14627-0021 
(716) 275-5931 Fax:(716) 244-2629 
E-MAIL: CPHELPS@ADMIKROCHESTER.EDU 
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BEST AVAILABLE IMAGES 


Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 
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